Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-309455 

(43)Date of publication of application : 24.11.1998 



(51)Int.CI. 




B01F 17/52 
C08F218/02 
C08F220/18 




(21 Application number : 


09-122145 


(71)Applicant 


DAINIPPON INK & CHEM INC 


(22)Date of filing: 


13.05.1997 


(72)Inventor : 


TANAKA KAZUYOSHI 








HIGUCHI TORAO 








HASHIMOTO YUTAKA 



Ife-C-CBsCHCfl* 
1 

m 



(54) FLUORINE BASED SURFACE-ACTIVE AGENT AND COMPOSITION USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an excellent 
leveling property by preparing a fluorine based surface- 
active agent used in a variety of coating compositions 
from a copolymer obtained by polymerizing an ethylene 
unsaturated monomer having a fluoroalkyl group and an 
ethylene unsaturated monomer having a branching 
aliphatic hydrocarbon group. 

SOLUTION: A fluorine based surface-active agent is 
prepared from a copolymer containing an ethylene 
unsaturated monomer (A) having a fluoroalkyl group and 
an ethylene unsaturated monomer (B) having a branching 
aliphatic hydrocarbon group. The branching aliphatic 
hydrocarbon group of the monomer (B) has preferably 
two or more tertiary or quaternary carbons. And 
preferably, a branching part of the branching aliphatic 
hydrocarbon group possesses eight or more carbons. 
More preferably, a compound capable of being 
represented by a formula is used as the monomer (B). 
Post working property such as developing is raised to a 
practical level and an excellent leveling property is obtained. 
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B, NKH-5 0 5 0, AP-400, AE-3 5 0^ 
&mtfhtl&. 50 
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[0 06 0]^, #»9i*i_biBJWMHK =t oT, tiTClB 

+ b>*^wx^p>'tt^;|&fn^«ft (OB, its 
[0061] c©*to#"/**S'T/u*u>»ss**« 

ft (C) », #13-?^ >4'illJ*ft#©ffi£«Jfc*f'r 

wmm.m<D y a - f it*i,»tt3R«»©afti 

[0 062] *^T^*U>at©»0iSO«», 

*t, 1~ 1 0 0#sjt?*0< , 2~50^J;0»*U< , 
5-30 tA>. — 2^OTta*JW©iBjatt* 

ffi*Mg< -r-Sfci*tC»4-*^X^b>, t + ^OT'l' 

><D$m&$mw(. i ~ 6 ©r a^a^k: j: * * ^ 

[0 06 3 ] Sfc*#6WK»ib5iei^(*Ktt. £fcjlt 

fn^^^W-r si? u >e3FttWWi# ( d ) zfsms 

», ^•iKfC)ll)l»J^'ffc?K** ; S: : fi"T^ x? U >tt^p|Sfn 
J**# (B) i7?Ift7;^;«M*i# (A) i 

mmmw (b) <mxs&&<ts:^itm&> immmo 
«±©^Fiaf oHr^« wrs x? u >K^isfn#s# 

(D) *S«^#*K:atA-r*Ci*qWlir**. 
[0064] 1 ^tftC 2 ««±©^fPi^^*-r -s 

x ? u ym$mmm.w ( d ) iom 

[oo65] i frfwc 2 mxto^mm^m-r^ 
^vym-mnmmw <d> ©jw*awt£»£ u-c 
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l^Kl-lOO©. ^'Jx^l/^^'Ja-^K J^y^P 
fu>^ya-;K u^^i/ Fi^BKU 

F £©#«1^M£©# U TJl'^ U > !? 'J 3 - 
CDV TfVJl^^Z.T'fr. 1, 6 -"-s+1?->y 

yu-b, b m^d-jWq/of y t*"J 

U- FRO^DEO^ft^ ^ h ^^^D-Jl/^n^O io 
f-y <^d?) T^U b-ha^CDEO^tt^ T-b^ 

-xfa-;i^£>erh5T#y i—K -o^xyxF 

yb-K ^>$i'J X h-Jl/f f-^t^ y U- hsW# 

tSNKx^f;HG, 2G, 3G, 4G, 9G, 14 
G, 23G, BG, HD, NPG, A-200, A-4 
00. A-60 0. A-HD, A-NPG, APG-2 
00. APG-400, APG-700, A-BPE- 
4, 70 1 A, H^ttll (*> S5"l/>v-PDE-5 20 
0. PDE-100, PDE-150, PDE-20 
0, PDE-400. PDE-6 00, ADE-20 
0. ADE-4 0 0##W6*l£,, 

[ o o e e ] (so, ^wisi^tcfcoT, mmm 

tt*«BP*B* ( D ) © 5 ft . * > ^ffiJ&U 

». t^l~10 0<0, #Ux^b>^y3-Jk * 
y^OfU^^yn-Jk ^l.Tx=F-u>5j-=^ Fi:/ 

ofv>^-> Fic^a-^ft^^yT^^p^^y 30 

1 -6 ©T**>U«CJ:-3T*+ » ^Sn/tl 
^Ii~ioo©, tfyx^w/^yn-jk s^yr/p 

>#=^> f i©i&s-£i$3i©*" y p > ^ y 3 

©S^ U # ) T * y ;L-Kx^-r;I/3&S!|f teffi- $ bl^ 
[0 06 7] Cfti=>©x^ U^tt^tWlMK*: (D) 

(a) , m-m (b) , #s 40 

# (C) . (D) ©«tet*. *&tett#£fr3 

*i*«B»fttf>©K^». awi-r*«tt©w-^A v s&i 

a&i/ty^ytt. n$&& ya-bft, 3Mts©ftfti 
xtt*^-cjRE3i4'*±-ctt 4 mmm&x (a) / 

(B) / (C) / (D) = 5 — 5 0/3-8 0/3-9 
5/0-3 0©$5B(t&-£C£3W£b<, <fcy^b 
U*H±LTtt (A) / (B) / (C) /(D) =10 
~4 0/5~6 0/1 0-8 0/1-1 0-C*D. #K 50 
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#*m«SH£t/T:» (A) / (B) / (C) / (D) 
= 1 5-2 5/1 0-40/2 0-6 0/3 -8 

■So 

[0068] #3mizffit>zimmt<Dm&&±mmm 

ft, **«©«MS«£-c»£-cstt < & o , smic 
[0069] &mmc&t>z>2im&mzi&. mm 

W (A) . mtft (B) . ifcfi# (C) . (D) 
fiWcfc* ^n^©x^U>tt^ffl#M^ (E) * 

[0070] x*l/>tt*M*l#«* (E) »» S«3 

-f > *«iaw©E^fc^affi»H:. firsts 
k©-c&&„ c©«l&x^u>ft^fn**i* (E) i 
>, T^ypxhy;K ^bb'xji/, Mttrxy^>. 

fcfx^ty^, N-^*fD'JF>, ex;l/^;l/3ls 
I^Kt*x;^©flgMKt:'xjk */ta. /3-x^ 

m, ?U-f>8, -Y^rJ>K^©— tt^cl^ 

L~fB©*^jK>»» ^fca, /3-x^U>ft^fiSW* 
A* >M©K*IM|:i bt, T^+J«©^tfc^ 1 ~ 1 
8© (^^) 7i";*i7Jl4JHXf-* (JWftC©^ 

^ y ji'Sr** ;n x ^-/i/ i jt & f y )i>w.T>\s*r 
*t>?ji. fish. vf^h. ^fniju^f^vf, 

tfc (y ^) T5"J;l/^©^S^l — 1 8©b FP*t/ 
r;H;nxf;K 5Pft2 -t Fo+^x^ji/xX'?- 

[0 0 7 1 ] $.tc (^^) T^y;UK©^^l-l 8 
©T 5 /TJHr^xXf ;!/, PUT S. s x.f-fr 

xxfiK J'xWS^xfixxf-A', t^x^jbT 
sy^nox^fji/f, U£) ri";;^©. 
^S^3~l SOx-r-^MS^WT^+il-xXT- 
^ v fiRtt^ h^i^x^^xxf-JU, xhti/x^x 
x-r;K ^ht^ntVUXfJK y f-^ArjVt^l/x 
X^-ik xf;l.Mt;Vx^f;K ^f Jl/^^tf^xx 

^^p-^o^xjusf+^x^;!/ (y^) r^yu- 

F. ^Vsj<;uxj|/ ^f) 7i"Jl/-F, T#v>^;l, 

rf y f> y'>fo^>^x;i, <^ts?) r^yu- 



C13) 
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7**JWJ8BRjP 1~18 <DT)\s*r)\>\Z=-hl-- ; r)\>. 
WtB-^.'l'fcfx.rt/X — f-fr* 7'Of;Hf-;H-f 

^ u s^^x* f-A,, flu? if y isttfr* # # y f , 
^ y ^;i/T vm. situ-- h ^-atg* ^ u 
>v^p^eyv-450o, mffi^fS (#) a«AA-6, 

[0 07 2] Hicr-^^i' tfo+J'^nKW F3^> 
->^>, r-^ y D^v^*ntr;uy h+s-' 

r-TPVvi^i'^WJl'jt&frh Vj* bafts'? 

X tfx;Vb y^f-+ve^>^©^># * 

^^r^y;i/K> 2- </£> r.^'Ja-/***^ 
;^=3/^^'^ > 2 -t f v tors, p-z-jtf-^nj-o 

x5=-;l/) TS^f F*X7x-h, -t^ 
y p^x^;!/) r^^F*X7x-h, 2-fcFP 
^->x?;l/ Ti^y V- K 2-t FO+^o 

bVl/ </£) Ti"J U- K IKt>^- FT 3 

1, 2, 2, 6, 6 -^^^^^Jl/tf^y^x;!/ 

£) T^yu-h,- 2. 2, 6, 6 - ? h vjt^jV^ 

[ 0 0 7 3 ] (88, ##6l$#JbiBJl#:WeJ:«3t\ ffiWK 

(A) . (B) , (C) . <D)fiW©x^U> 

f^Fflamm&sffE (e) b, i««^w&jm>Ti>m>& 

[0074]»» <AK (B) . 

(C) , i&ftft; (D) i^n«^©x^L.>tt^ffim 

s# <e) 4©ftjt^«d»v #*«£##iE£3fts 
mz.&^x&mt£%>$>y mwm&x, i <a> + <b> 

+ (C) + (D) ] / (E) =20/80~10 0/0 

TB [ (A) + (B) + (C) + (D) ] / (E) =5 
0/5 0-9 7/3, t/l^SSHi LtTB 

t (A) + (B) + (C) + ( D ) ] / ( E ) =7 0/ 
3 0-9 5/5t?*5. 

[00753 (A) , (B) . (C> , (D) t 

ztxjmvx? u>i&m%mm.& ce> t <m&&±. 
tt v mtatt, y3->t4^ottf^nxt4©»cDf*3, faj 
[0 07 6] *mmtci%tyz&n&&<DM&i5mciz® 
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[007 7] CQfft6ft6HM*l& LTB, ^Sl^&ftl 

x h yjk 7*x;l/T^h y ■7^xjl/^^>^CDTV r '(t 
J, Mn(acac)3 ^CO^H+U-F'ft-^, »/b>3^ 



10 



20 



30 



40 



50 



[0078 ] Ktcj&g&oftD-c, ^ y^yji/*^* 
r - jUltf? V -fn \£A, Y x )jtY >^<D* y 7' 

[0079] *fc3lMJ«W^IB^©?^aT*e©*« 

[0 08 0] m-^-B, ^W©i?fiTXB^ffffiT©^-r . 

;k t e r t --y^ y-)Vm<DTJ^-Mm, T*z h 

3 ;l-5r b >^©^r F M^^Jl/, iffiHx? 

ju, BIW^JK ftKjf^n/, H^x^ji/, iw^* 
KDiXf* 2-^^7"of3r>i^f;K 2- 
^•^^7*tif^->®x^;l/, 2-«^7'ob^>l7' 
atVK 2 - t+^T'Pft^^^, 2-^F^^ 

^"p bsj- >^^?-;i/^©^ ^ ^;;i/#>^x^ ^i-ffi. ^ 

jptfpy FX8t©«ttiSW» y^tov*^, -fen 

^tovA-yrtf- ox-f;vi, ^ , pb'u>^ 
V3-;K yafi/^^'J^-M/^Wx-fiK 
^ab , l/>^ya-Myji^x-f;l.r'fef - 
7'Bfc»yy3-Jl't^xf;Vx-f;l'7'fe7- 
rA2fcTU>* f y a-^y 1 ^^^x-^t-r-fef 1 - m 
© 7 - p t" w > ^ y xi - /wscRtjf-e ©x xr)i>m, i,i,i 

-hy^PJUxd?>, ^'PP7^:Jl/A^©y•^P^^>IS^ 
[0 0 8 1 ] ft, *»H36*JJB*»iWK:«t -aT, fiWRR' 
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Pim^W(0^-S-L ITS, i$ V X 3- b y&M.<0$t&&3 
^fiTMn= 1 ,0 00~200,OOOWSD< 1 

1 ,o o o~i o o ,o 0 OtfUOjfiF 

HK2 ,5 0 0-~5 0 ,0 0 OtfffKff&lA*. 
1,0 0 0 

©fl&©iaitrfj£ ©tfflittttiwr?* * nftAc u-^ y 
awn*. fiAWfeDsaiiiitt^-c 

£ C ttmm-C& 0 , JK«c^f«*J 2 0 0,0 10 

t o o 8 2 ] *mumt>%>-? ->wmwmmmm\*, i 

■So 

[0 0 8 3] ##SBJ&C#*b£:7 sr^WTOSffiftlfc/ll^ 

Hit, mm. mrnmt)^w^mj:yj-mc^r^, mm 20 

[ 0 0 8 4 ] " * -n»l-«ttfiB»«:-3i,>T"C* 

h , ^ y > ^tt, nwaiti >j 3 - h tt* 
[0085] #*Miue«*>s:7 v$mmwm®\*am 

JsSf»{C*fl/T0-. 0 0 0 1~2 0%WSt/<« 
*b<«0. 0 0 1~1 0%, Mic»SL< »0. 0 1 

[0086] mmznzmmt lt«. wtcMKtne 
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[0087] Cti6©aMsH4*3R» *itt». **#R 
J-y\f, i s o t e r t - 7*y-jH| 

h-^fci-f;!'!, 1,1,1- b y^aji<x5f>, ^ 

p h y - n - ^?;i/T 5 >^©7 ^»ib^ t-hW? 
[ 0 0 8 8 ] ft, #»W#JdEJWWWC«fc^-C, fiWR 

n^msmicmcx , mm. tm> ^-#>^©#fe 
&m<Dmm&m, &mmwt> ^y (^j-it^yf 

[0089] Etc. mjL-ftmtiC-o^x b&m&moMi: 

~ 2 w mSKtC&SilK^ 'ja>^xn- (c^flJT^© 
X h yx-^ a >£^§tX'S^ : flJAv^^-r^£ > /s; 

URtt^ £t^S& ^K)»©lSn^X MJx-i/ a > 
^ ^#:*^-©^mi4[fiJ±^©il*>'=. < ^ya>^ 
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itiCW^-C, «WBSMT!W©JBft*»* F V * -is a ><0 
[0 0 9 1 ] C©J; 5 %nflb£i(Ctt». *Kttl"^y > 

[0092] #.mwit&&7 * vwz. ± 
my ymmftmmzmtm®;m<07 * t hast 

fr&jSS 7 srJtifijniiSt&N 

jb&ji© *> <D-c$>rnmm»m < mm? sci ansrn 

[0093]m7*h^Fatt. (i)r**y 

o) mm, thxsm^m^-c (4) ft©asinjwi*» 

[0 094] 3^BJtCJS^64a& ( 1 ) TJliJ V qflStt 

7PP^yi//-;K F n ^ ^ >^©^®^ t pa 
* Mfc^WRD e c ft 6 ©T Ji/* ;WUfe£ a y >B 
g^#Mbi§^£§ttft&4>& < 4 & 1 iit^AT 
;Pf*t F» T-fe hr;bfh F, 'OXTJl'ft F^©T 
;v^t F<fb£»&*«teor»6ftS ^*K5 ? 
o -tf— JV7xy-;i/, m-b*^-;i/7cc>'-;i/, p-t* 

t'~)i7)]'^ - >k mcwm&m.fflm<D7j<WiM<D--m* 

[0 09 5] C©ffeTiU* UUfttHIHti OTtt, #PH 
BS5 8- 1 0 5 1 4 3^&m, §W58-20343 
4#S$g, ift^flBS5 9-23 1 5 3 4#£$R, &HBS6 
0-24545 ^£r$R. 4$HBB6 0- 1 2 1 44 5#& 
A. 9#MHS6 1 -22 67 4 5 &PM36 1 - 2 
6 0 2 3 9^f8. ^036 2-3 6 65 7<t&*L # 
PBBS62-12344 4#£M. ffffil®6 2-1 78 5 
6 2-5§<2:#R, #SBBS6 2-28435 4-«t&*. 9#§HHS 
6 3-2424 4#&«, 43HBB6 3 - 1 1 3 4 5 1 # 
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&#B, mmtt 3-220 1 3 Q-mM. »WHS6 3 - 
9 8 6 5 2-5f<&fR> #M¥2 - 1 2 5 2 6 OWtfl* # 
M^F3 - 1 4 4 6 4 #MT2 - 2 4 7 6 5 3 

<BRPM - 2 9 1 2 5 8#<&fg, #58¥4 - 3 
4 0 54 9mm. #Pi¥4- 3 6 7 8 6 4-*&«, W 
W¥5 - 1 1 3 6 6 6-*f£fg, #M¥6 - 1 8 6 7 3 5 
USPI3, 6 6 6, 4 7 3-SpJ$ffl# > USP 
f£4. 115, 12 8#iilf, U S PH4, 173, 
4 7 04f9HIB», USP#4. 5 2 6, 8 5 6-^BJii# 
io m>. *fcj|0CJ^ % rps|{gitt&j HlJBRt^ 

WBM ( 1 9 9 3) KIB«3ft'r<r»*$yai&fli©fc©fc 

[0 096] Mfcr;i/* »; BjHrtHMiBi t^r«. 

So *fcr**yi»r«srtM»iB4o*ctt v 2«jy±©M&. 

*«R©t»©*ffl^l/"C«fflUTt)jai»4. 

20 [ o o 9 7 ] ^ *mi&±Mmfcfflic£ ot, m^ks 

(2) St*tffi®fBtt« (^tt^S) 4 0r«. ^ 

$><o, mmrwj^mmtmtm&b* mt>m, mm 

[0098] 0fLb^mttUKS^fm& bTU. * ^ 

?-Mt&m. mumr 5 Fft^». w«-f 5 F*b& 

«|. *UT«f|IS5 9 - 1 5 2#<Rfg{ClBig3nr^€. 

^y ft^ifwens. 

[009 9] +^>i>7y F^{b^fJ©*#M4 
|iXt-;K 1, 2-^-7 h+>>S?ry F-4-X/U 

*>ixxf;K 1, 2-t7F+^>yryF-5- 

40 x;i-*h>®x*-r;k 2, 1 F^y>s>T^ F- 
4-xjp^>^xxt-;1/. 2, 1 -i-y Y^sisVTV 
F-5-X**>J|iXfA t ^CDffel. 2— 
y^Ti^ F-4 -XJVfclsMf&y -i F, 1. 2-^-7 
\-*rS>*?7Z'\ : -4-Z)l'ft>Wli>n?<< F, 1. 2 

2, l-t7F + ^>y7^F-4-^*>S*07 
^fF, 2, l-t7|- + ^>y7yF-5-XJ^>i 
^ a 5 F^©+ -/ > ^7^ FiNWfs©^ A*>K?B- 

50 [0100] ^T^b-^tJtlyT»> p-y7'/J?7i 



(16) 
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<t©ffil=rfj©i£, «Atf^**7**Pj»IW6. f F5 

lffl®1=r^ 4 ©S(614^«rc** VWRHMRB. U S 
PH3.3 0 0 ,3 0-9^^KKtt3ftTt»S«fc\ 

[0 1 0 1 3 T^Fft^MC«c*>T^F{t^©JtflE 
«i l/tft, '#PSBS5 8-20 343 8-*i<R#BK:iatSS 

7*>>*t, BsMfc^StSNo. 12, pi 70 8-1 

714 ( 1 98 3*) tmamwmrt; Fit-munMt 

[0102] ^Uif>4ffimt&mt l/TB. WSIfb^ 

d**+*^r v- ;HRti»Mft. ^ o f- y r i> 
*+-y*-f F*{t£». ^ay>^^>ffk^ 

P 2 - fP >*ffc£«J. ^ a ^>*^BBIftKft 

igj. ^•cDfi©/Ma^>^W^-?-PiStt'fb^> X)i>y* 
x (2, 3 -^t/p-t^afcvt/) K Hyx 

(2, 3 -i^r/P^e- 3 -#PPt7*PkVI/) sfrX?^- 
K ^ppr- h^T'owir^, ■'s^-y-^pp-'O-fe? 30 

^if^p^^-ff^, •^-^ifT'p^ei'^P Ff*# 

Jl/X—fJl'. •fh^i'PPt'X^i^-^A, f 
PttX7i/-;bA, fc'X (yp*x?jl/i-fjl/) 
fh^^PttfX^i y-Jl/A v fcfX (i»ppifjn 
T h-5^PPfcfX7^y-;I/A, h'JX (2, 

3 -^r/p^er/PbVU) -/v^r^u - K 2, 2-tr 

J*. <4-fc FP^>- 3, 5-^^P^x-A) 7"P 
/0\ 2, 2-b*^ (4-tFP^>iF + '>-3, 5 
-S^p*:?*— ;t«) ^P^>%D^py>J£!ittj$PJ£: 40 

y ^ p p x. % y^mU^ p nZkBM £ l» T^ffl 3 ti~c 

[0103] ««Wx^^>U0*flEW4 itli, 

wens. 

[0104] C Ofi^PJ(c^agtMMEB»M<b L 50 



i^F|gHg5 8-1 0 5 1 4 3^<23i, &MI35 8-2 

0 3 4 3 4*|<&#R, #HfB35 9-23 1 5 3 4-5#<Rfg, 
'#181186 0-2454 5#£3S, #i§Bg6 0-1214 
4 5-if<&#fL #Sf1BS6 1-226 74 5-5f&fR, #MBS 
6 1 -2 6 0 2 39W. #MBS6 2-3 6 6 5T§ 
QML. WWBS6 2- 1 2344 4-9&«. WHIB6 2 - 

1 7 8 5 6 2-5f&#S> #i§Hg6 2-2843 5 4-9& 
*L (|5HBB6 3-2 4 2 44#4«R. 4WW36 3-1 1 

3 4 5 1 -SfSm &HI86 3-2 20 1 3 9^#8. ft 
HUB 6 3 - 9 8 6 5 2-*f<&?g, *IM¥2 - 1 2 5 2 6 0 
n&m. #I¥3 - 1 4 4 6 4 8-5|£#g. 4»BI¥2 - 2 

4 7 6 5 3#&fg. #W¥4- 2 9 1 2 5 8#&«. ft 
§■¥4 -3405 4 9-f*&*L #MT4- 3 6 7 8 6 4 

#IM¥-5 - 1 1 366 6-^<&fS> #9B¥6 - 1 
86 73 5#&«. USPH3. 6 6 6. 4 7 3-9WHB 
ft USPI4, 115, 1 2 8#BJfflft USPf 
4, 1 7 3. 4 7 0#WJB», USPS4, 5 2 6, 8 

5 6 ^»WtC|Ett©&*^ffl© *>©*«!ffl"r SC i 
flrajtB-C**. *fcftWB«*6tt««iU-Ctt 4 2ffl& 

[0105m #»W*UJBJWt:We«fc-9T 1 f»WW 
£3ft£fc©rftl>C£ttfc«rc*&. 7*FUi?*h 



# Vttjmmtm 1 o o kmsmcmut 1 ~ 1 o 01 
-c&<3, »s u<»3~5 oasgpt?ss„ 
[0106] ^Wcfcur, OTBTJl'sSrU HftttWII 

%#^*4^l«ffl©«Mrr *ft«fiWWMiRSc < ffiffl-T S 
Ci3&^I16-C*4. -?-©*-Cfe, C-O-RKCCt 

[0107] c-o-R»*wraffcdW©*»«ib 

•Ctt. M^Wift§l¥2 - 2 4 7 6 5 3-^&$B^iitgB¥5 
-1 1 3 6 6 6-^«*KK«J3tlfc^5 5 

^ix^^-sts^AT^^fc; Fi 

iiit^ 2«K±©aa*«K©*»©*a^b46fliu 



ttffc^ftOK^W^ti, T**UlBMH(flll 0 OSS 
HKCfcfOTO. l-lOOltWfUK, 1-5 0 
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«c 1 0 0 &Kffi«&*. 3 i JB*g|*Hfe£"r SCi^ 

[ o i o 8 ] jssii ( 3 ) t Lxm. &%3mm<D&<D*i5i 
wmbm <ts«ci msmtc $> h o ^ 

tt©IftJb©fc«t>R:,- #IWBg6 2-3665 7 !j# 
pgip4-340 54 9-^<&#B, WIFF5-1 1 3 6 6 6 

3 tret, » S #»W 5 7 » fS^fTOSttM^il 
■Tti5^ C©*ft*oM»&jg0ffl^*l,fc<T<>. & 

9mm®mm>$mK&*) , mtiititim. *h»;x- 

'✓3>©ffl5jt. ®*^"-f--f ^©m£EftiL iS© 
*tiTaH*tt*»SC:i3Wffttift*. *fcj£¥. Af* 

^©^tt©ti*#»e., * h u^x hsutcte^s 

& K> . Jfefcte** h'Ji-Va >©%£I»±CC J: »> S sE> 20 
xbsffij&WUi^'CW, taste fcfturiKftiBftSJW* 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Afluorochemical surfactant which consists of a copolymer which made an ethylenic 
unsaturated monomer (A) which has a fluorinated alkyl group, and an ethylenic unsaturated 
monomer (B) which has a branched state aliphatic hydrocarbon group polymerize as an 
indispensable constitutional unit. 

[Claim 2]The surface-active agent according to claim 1 with which a branched state aliphatic 
hydrocarbon group of a monomer (B) contains the 3rd class carbon or the at least one 4th 
class carbon. 

[Claim 3]The surface-active agent according to claim 1 or 2 whose sum total of a carbon 
number of a branched state aliphatic hydrocarbon group of a monomer (B) is four or more. 
[Claim 4]The surface-active agent according to claim 2 or 3 with which a branched state 
aliphatic hydrocarbon group of a monomer (B) contains the 3rd class carbon or the two 4th 
class carbon or more. 

[Claim 5]The surface-active agent according to claim 3 or 4 whose sum total of a carbon 
number of a branched state aliphatic hydrocarbon group of a monomer (B) is eight or more. 
[Claim 6]A surface-active agent of claims 1-5 whose monomers (B) are the compounds 
expressed with a following general formula given in any 1 paragraph. 

[Formula 1] 

Me He 

I I 

Me-C-CH 2 CHCH2CH2CHCHa0C0CH=CH2 
I 

He 

Me 

Me-C-CM Me 
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[Claim 7]A surface-active agent of claims 1-6 which furthermore use a polyoxyalkylene group 
content ethylenic unsaturated monomer (C) as a constitutional unit of a copolymer given in any 
1 paragraph. 

[Claim 8]The surface-active agent according to claim 7 with which a polyoxyalkylene group in a 
monomer (C) is constituted by repeating unit of oxyethylene and oxypropylene. 
[Claim 9]A surface-active agent of claims 1-8 which furthermore use an ethylenic unsaturated 
monomer (D) which has two or more unsaturated bonds into one molecule as a constitutional 
unit of a copolymer given in any 1 paragraph. 

[Claim 10]The surface-active agent according to claim 9 whose weight percentages of each 
monomer of a monomer (A) which constitutes a copolymer, (B), (C), and (D) are 10-40/5- 
60/10-80/1-10. 

[Claim 1 1 ]A surface-active agent of claim 1 -1 0 whose number average molecular weight of a 
copolymer is 200,000 or less [ 1 ,000 or more ] given in any 1 paragraph. 
[Claim 1 2]A constituent for coating which contains a fluorochemical surfactant of claim 1 -1 1 
given in any 1 paragraph, and is characterized by things. 

[Claim 1 3]A constituent for paints which contains a fluorochemical surfactant of claim 1 -1 1 
given in any 1 paragraph, and is characterized by things. 

[Claim 14]A resist composition which contains a fluorochemical surfactant of claim 1-1 1 given 
in any 1 paragraph, and is characterized by things. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Advanced homogeneity is called for, and precision coating is required, 
and this invention relates to the fluorochemical surfactant which can be used conveniently for 
the coating field which needs the coating method which a high speed like spin coating and 
spray coating and high shearing require, and its constituent. 

[0002]They are the various paint fields asked for the surface smoothness of the coat two coats 
of was given, for example on several layers as a case where advanced homogeneity is called 
for, As a case where the coating method which precision coating is required and a high speed 
like spin coating and spray coating and high shearing require is needed, For example, the 
photo lithography process which uses the photoresist which induces radiation, such as 
ultraviolet rays, a far ultraviolet ray, an excimer laser beam, and X-rays, They are manufacture 
of substrates, such as semiconductor manufacturing processes, such as LSI and IC, a liquid 
crystal, and a thermal head, manufacture of a PS plate, other photofabrication processes, etc. 
in detail. 
[0003] 

[Description of the Prior Art]Conventionally, in the various coating fields, various leveling 
agents, such as a hydrocarbon system, a silicone series, and a fluorine system, are used in 
order to raise the homogeneity of a coat, and smooth nature. 

[0004]The fluorochemical surfactant is broadly used also in it from that the surface tension fall 
ability is high and there being little contamination after coating. However, the fluorochemical 
surfactant could be used only for the process which does not have post processing, such as 
coating of a limitation, top coating, or development, further since the coat after coating lacks 
the recoatability of a practical use level, but the use was limited. In the coating method which 
requires high shearing like the high-speed coating for the improvement in productive efficiency 
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or a spin coat, and a spray coat, The foam formation resulting from a fluorochemical surfactant 
occurred, for this reason, defoaming took time, a crater, a pinhole, a fish eye, etc. which 
working efficiency not only gets worse, but originate in a bubble after coating at the surface 
arose, and there were problems, such as spoiling product value remarkably, in front of coating. 

[0005]The problem that the leveling nature excellent only in surface tension fall ability being 
still higher is not obtained has surfaced. The classic example is the spin coating to the 
substrate of the photoresist in a semiconductor manufacturing process, also when the high 
leveling agent of old surface tension fall ability is used, the coating nonuniformity called striae 
SHON arises, and in the micro-processing field, it has become a fatal fault. 
[0006]ln order to solve such a problem, the constituent adapting the surface-active agent and it 
like JP,3-30825,A and JP,8-62834,A is proposed. However, art given [ these ] in a gazette also 
has many still insufficient points in a practical processing method and a process, although a 
certain amount of effect is accepted. 
[0007] 

[Problem(s) to be Solved by the lnvention]The cellularity by which this invention has been 
made the fault of a fluorochemical surfactant from the former, Post-processing nature, such as 
recoatability and development, is pulled up even to a practical use level, and it aims at 
providing the fluorochemical surfactant which has the leveling nature further outstanding also 
to the severe coating method accompanied by a high speed and high shearing, and its 
constituent. 
[0008] 

[Means for Solving the Problem]A result examined wholeheartedly that this invention persons 
should solve the above-mentioned problem, A fluorochemical surfactant which consists of a 
copolymer which made an ethylenic unsaturated monomer (A) which has a fluorinated alkyl 
group, and an ethylenic unsaturated monomer (B) which has a branched state aliphatic 
hydrocarbon group polymerize as an indispensable constitutional unit A paint, Even if it was a 
coating method accompanied by a high speed and high shearing by using into various coating 
compositions, such as resist, it finds out excelling in antifoam, demonstrating advanced 
leveling nature, and also having recoatability and post-processing fitness also in a coat after 
coating, and came to complete this invention. 

[0009]Namely, this invention is a fluorochemical surfactant which consists of a copolymer 
containing an ethylenic unsaturated monomer (A) which has a fluorinated alkyl group, and an 
ethylenic unsaturated monomer (B) which has a branched state aliphatic hydrocarbon group, A 
branched state aliphatic hydrocarbon group of a monomer (B) has the 3rd class carbon or the 
at least one 4th class carbon preferably, The 3rd class carbon or the two 4th class carbon or 
more contains more preferably, the sum total of a carbon number of a branching portion of a 
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branched state aliphatic hydrocarbon group of a monomer (B) is four or more preferably, it is 

eight or more more preferably, and a monomer (B) is a compound expressed with a following 

general formula preferably, [0010] 

[Formula 2] 
Me He 

Me-C-CH Z CHCH2CH2CHCH 3 0C0CH=CH 2 



Me 

I 

Me-C-CH*CH-Me 
I 

Me 

[001 1]As a constitutional unit of a copolymer, further preferably A polyoxyalkylene group 
content ethylenic unsaturated monomer (C), The ethylenic unsaturated monomer (D) which 
has two or more unsaturated bonds is used into the polyoxyalkylene group content ethylenic 
unsaturated monomer (C) more preferably constituted by the repeating unit of oxyethylene and 
oxypropylene, and/or one molecule, The weight percentages of each monomer of the 
monomer (A) which constitutes a copolymer preferably, (B), (C), and (D) are 10-40/5-60/10- 
80/1-10, and the number average molecular weight of a copolymer provides preferably or more 
1 ,000 the fluorochemical surfactant which is 200,000 or less. 

[0012]The above-mentioned fluorochemical surfactant is contained and a constituent for 
coating, a constituent for paints, and a resist composition which are characterized by things 
are provided. 
[0013] 

[Embodiment of the lnvention]As an ethylenic unsaturated monomer (A) which has a 
fluorinated alkyl group of this invention first, If it is a compound which has an ethylene nature 
unsaturation group and a fluorinated alkyl group in a molecule, there will be no restriction in 
particular, but. The availability of a raw material, the compatibility over the compound in 
various coating compositions, The thing containing an acrylic ester group and its relative group 
is suitable from a viewpoint of the ease of controlling such compatibility, or polymerization 
reaction nature, and the fluorination (meta) acrylate specifically expressed with a following 
formula (1) is mentioned. 

[0014]The compound in various coating compositions as used in this invention means all the 
compounds which result in the various additives in the use made into the other purposes of 
matrix resin, a solvent, or a solvent. Acrylate shall name generically methacrylate, acrylate, 
fluoro acrylate, and chlorination acrylate (meta). 
[0015]namely[0016] 
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[Formula 3] 

Ri 
I 

CHi=C-C-0-(X).-Ri it(l) 
II 
0 

[0017]R f is a perphloroalkyl group or a partial fluorination alkyl group of the carbon numbers 1- 

20 among [type, Straight chain shape, branched state, or a thing to which an oxygen atom 
intervened into a main chain, for example, -(OCFCF 2 ) 2 CF(CF 3 ) etc., may be used, It is H, 

CH 3 , CI, or F, X is a divalent connecting group, and R 1 is specifically -(CH 2 ) . - [0018] 

[Formula 4] 

-CH 2 CH(CH2) n 

t 

OH 

[0019] 

[Formula 5] 
-(CH«)„ NS0 2 - 



[0020] 
[Formula 6] 

I 

-(CHf)« NC0- 

[0021](however, n is an integer of 1-10 and R 2 is an alkyl group of H or the carbon numbers 1- 

6.) [0022] 

[Formula 7] 

-CH- 
I 

CH S 

[0023] 

[Formula 8] 

-CH- 
I 

CHaCHs 

[0024] 
[Formula 9] 
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CHs 
I 

-C- 

I 

CHs 



[0025] 

[Formula 10] 
CF 3 



[0026] 

[Formula 11] 

CF, 
I 

-C- 
I 

CFs 



[0027]or[0028] 

[Formula 12] 

CF 3 
I 

-C- 
I 

CHa 



[0029]Being by **, a is 0 or 1. The compound expressed with], and a general formula [0030] 

[Formula 13] 
CH 2 =C-C00CH 2 CH 2 CiF 21+1 
I 

CH2CH2C1F2 i+i 



[0031 ]l is an integer of 1-14 among the compound [type which has two or more perphloroalkyl 
groups in a ****** molecule. It is]. The thing like the following is mentioned as an example of 
fluorinated alkyl group content (meta) acrylate. 
[0032] 

[Formula 14] 
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a-1 : CH2=CHC00CH 2 CH2C 8 Fi7 

a-2 : CHs 
I 

CH 2 =CCO0CH 2 CH 2 C 8 Fit 
a-3 : CH 2 =CHC0OCH 2 CH 2 Ci 2 F2 5 

a-4 : CHa 

I 

CH 2 =CC00CH 2 CH2Ci2F2 5 
a-5 : CH a =CHCOOCH2CH 2 Ci 0 F2 1 

a-6 : CHa 

I 

ch 2 =ccooch 2 ch 2 Ci 0 f 2 i 

a-7 : CH 2 =CHC00CH 2 CH2C e Fi3 

a 8 : CHa 

I 

CH 2 =CC00CH 2 CH 2 C 6 Fi 8 
a-9 : CH 2 =CHC00CHzCH2C4F B 

a-10 : F 

I 

CH2=CC00CH 2 CH 2 C 6 Fi 3 

a-11 : CHa 
I 

CH 2 =CCOOCH2CH 2 C 2 oF4i 

a-12 : CI 

I 

CH 2 =CC00CH 2 CH 2 C4F 9 

a-13 : CHa 

CH 2 =CC00 (CH 2 ) 8 CioF 21 

a-14 : CHa 
I 

CH 2 =CC00CH 2 CF 3 

a-15 : CH 2 =CHC00CH 2 CFa 

a-16 : CH 2 =CHC00CH 2 C 8 Fi7 

a-17 : CHa 
I 

CH 2 =CC00CH 2 C 8 Fit 

[0033] 

[Formula 15] 
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a-18 : CHa 
I 

CH 2 =CCOOCH 2 C2oF4i 
a-19 : CH 2 =CHC00CH2C2oF4i 

a-20 : CH S 

I 

CH 2 =CC00CH 2 CF(CF 3 )2 

a-21 : CHa 
I 

CH 2 =CC00CH s CFHCF s 

a-22 : F 
l 

CH 2 =CC00CH 2 C 2 F 6 
a-23 : CH^CHOXOsCC^eCFCCFa)* 

a-24 : CH 8 

l 

CH 2 =CCOOCHCF 2 CFHCF a 
I 

CHa 

a-25 : CHa 

I 

CH 2 =CC00CHC 10 F Z i 
I 

C 2 H 5 

a-26 : CH 2 =CHC00CH 2 (CF 2 )2H 

a-27 : CH 3 
I 

CE S =CC00CH2(CF 2 ) 2 H 
CE 2 =CHC00CH 2 (CF a )4H 
CE 2 =CHC00CH 2 CF s 



a-28 
a-29 
a-30 



CH 3 
I 

CH 2 =CC00(CF 2 )iH 



[0034] 

[Formula 16] 
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a-31 : CH 2 -CHC00CH 2 (CF2) 8 H 
a-32 : CHs 

CH^CCOOCHsCCFOeH 
a-33 : CH 2 =CHC00CH2(CFO»H 

a-34 : CHa 
I 

CH 2 =CC00CH 2 (CF 2 ) 8 H 

a-35 : CH 2 =CHC00CH 2 (CF 2 ) . oH 

a-36 : CH 2 =CHC00CH 2 CCF 2 ) 12 H 

a-37 : CH 2 =CHC00CH 2 (CF 2 ) i *E 

a-38 : CH 2 =CHC00CH 2 (CFO i bH 

a-39 : CHa 
l 

CH 2 =CHC00C(CF 2 )4H 
I 

CHs 

a-40 : CH 2 =CHC00CH 2 CH 2 (CF 2 )7H 

a-41 : CHa 
I 

CH 2 =CC00CH 2 CH2(CF 2 )7H 

a-42 : CHa CHa 

I I 
CH 2 =CC00 C(CF 2 ) 6 H 
I 

CHa 

a-43 : CH 2 =CHC00-CHC 8 Fi r 

CFa 

a-44 : CH 2 =CHC00CH 2 C 2 F 5 

a-45 : CH 2 =CHC00CH 2 CHCH 2 C 8 Fi7 

OH 

[0035] 

[Formula 17] 
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a-46 : CHa 
I 

CH2=CC00CH2CH(CH2)4Ci 8 F 3 t 
I 

OH 

a-47 : CaHr 

CH 2 -CHC00CH 2 CH 2 NS0 2 C 8 Fi7 

a-48 : CEa CEs 

I I 
CH2=CC00CHjCH2NS0 s CfiFi3 

a-49 : CI H 

I I 
CH2=CC00(CH2)eNS02Ci 2 F 2S 

a-50 : C 2 H 5 

I 

CH 2 =CHC00CH 2 CH 2 NC0C7Fi S 

a-51 : CHs 

I 

CH 2 =CHC00(CH 2 ) 8 NC0C 12 F 25 
a-52 : CH2=CHC00(CH2) 2 (CF2) a CF(CF 3 ) 2 

C 2 Hb 

I 

a-53 : CH 2 =C_C00CE 2 CH 2 NS0 2 C 8 Fl7 

CHa C 2 Ha 

I I 
a-54 : CH^CCOOCHaCfoNSfoCeFi . 

a-55 : CHa C s fl 7 

I I 
CE2=CC00CH2CH2NS0 2 C 8 Fi7 

a-56 : CEs^C-COOCHaCHzCaFi? 
t 

CH 2 CH 2 C 8 Fi t 

[0036]Of course, this invention is not what is limited in any way by the above-mentioned 
example. Only one kind may be used for the ethylenic unsaturated monomer (A) which has a 
fluorinated alkyl group, and two or more kinds may be simultaneously used for it. 
[0037]ln this invention, a fluorinated alkyl group content ethylenic unsaturated monomer (A), 
When raising the wettability to a substrate, i.e., leveling nature, and also when reducing the 
static surface tension of the compound which added the fluorochemical surfactant concerning 
this invention, and reducing a high speed and the dynamic surface tension used as the index 
of the leveling nature to the coating method accompanied by high shearing, it is an 
indispensable monomer component. If this ingredient is missing, the above-mentioned 
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performance will become inferior and the homogeneity of a coat and smooth nature will lack as 
a result. 

[0038]The above-mentioned static surface tension means surface tension measured with the 
Wilhelmy plate process using a platinum board. By moving two mobile barriers to right and left, 
the above-mentioned dynamic surface tension changes surface area, and means surface 
tension by the surface area changing method using the Wilhelmy plate process and same 
method using a platinum board. It is possible by changing surface area with a constant period 
in measurement of this dynamic surface tension to analyze performance of various surface- 
active agents by comparing surface loss energy which drew a hysteresis curve of surface 
tension-area and was obtained from this. 

[0039]Although it is [ a certain grade ] also required for this invention persons to reduce static 
surface tension of this constituent in various coating methods and a coating method especially 
accompanied by high speeds, such as spin coating and spray coating, and high shearing, A 
direction of reducing dynamic surface tension rather than it found out that it was an important 
factor. Namely, although it has the extremely outstanding static-surface-tension fall ability, 
using a surface-active agent with low dynamic-surface-tension fall ability, [ rather than ] It was 
found out that a direction which will use a surface-active agent excellent in dynamic-surface- 
tension fall ability even if static-surface-tension fall ability is low has the advanced leveling 
nature which can respond also to various coating methods. 

[0040]ln order to reduce static surface tension and dynamic surface tension of a coating 
composition concerning this invention, and by extension, in order to make advanced leveling 
nature reveal, It is preferred that a carbon number of a perphloroalkyl group in a fluorinated 
alkyl group content ethylenic unsaturated monomer (A) or a partial fluorination alkyl group is 
three or more, and six or more are more preferred. 

[0041]Next, an ethylenic unsaturated monomer (B) which has a branched state aliphatic 
hydrocarbon group which is another indispensable constituent concerning this invention, 
Although not restricted in particular, what contains an acrylic ester group and its relative group 
as an ethylene nature unsaturation group from a viewpoint of the ease of controlling the 
availability of a raw material, compatibility over a compound in various coating compositions, 
and such compatibility or polymerization reaction nature is preferred. 
[0042]A compound like the following is mentioned as an example of an ethylenic unsaturated 
monomer (B) of having such a branched state aliphatic hydrocarbon group. 
[0043] 

[Formula 18] 
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[0044] 

[Formula 19] 
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[0045] 

[Formula 20] 
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[0046] 

[Formula 21] 
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[0047] 

[Formula 22] 
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[0048] 
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[0049]However, Me expresses a methyl group. Of course, this invention is not what is limited in 
any way by the above-mentioned example. 

[0050]Only one kind may be used for the ethylenic unsaturated monomer (B) which has a 
branched state aliphatic hydrocarbon group, and two or more kinds may be simultaneously 
used for it. As for alicycle fellows hydrocarbon groups, such as cyclohexyl (meta) acrylate, an 
aliphatic hydrocarbon group is contained. 

[0051 ]ln this invention, the ethylenic unsaturated monomer (B) which has a branched state 
aliphatic hydrocarbon group is an important ingredient for responding also to the coating 
method by which the workability at the time of coating is raised and a high speed and high 
shearing are accompanied by controlling the foamability of the compound concerning this 
invention. By the compound concerning this invention being static, and reducing dynamic 
surface tension with this, like the ethylenic unsaturated monomer (A) which has a fluorinated 
alkyl group, the leveling nature to a substrate is raised and it contributes to formation of a 
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homogeneous and smooth coat. It is preferred that a branched state aliphatic hydrocarbon 
group contains the 3rd [ at least ] class carbon or the one 4th class carbon from a viewpoint of 
control of foamability and formation of the homogeneous and smooth coat by improvement in 
leveling nature, and it is more preferred to contain ones of these two or more carbon. It is 
preferred that the sum total of the carbon number of a branching portion is four or more, and 
eight or more is more preferred. Unless a carbon number is less than 4, desired leveling nature 
and antifoam are not obtained. By using the monomer whose carbon number is four or more, 
the outstanding leveling nature, antifoam, and post-processing fitness are revealed. 
[0052]As compared with a coat which comprises this constituent that does not contain it, water 
repellence of the coat surface [ after coating a constituent which added a compound which is 
generally a straight chain and, on the other hand, contains a long-chain alkyl group ] improves. 
Therefore, when post-processing, such as recoatability or development, was performed, 
remarkable decline in post-processing efficiency due to the wettability of an aftertreatment 
solution falling was caused. 

[0053]Even if this invention persons were long chains, by using a compound which has the 
structure in which an end branched, they found out that the above-mentioned problem was 
solvable. Namely, when n-stearyl acrylate which has a straight chain of the carbon number 18 
is specifically used as a monomer, Dynamic surface tension becomes large, the water 
repellence of an after [ coating ] coat becomes high, and it not only has a great adverse effect 
on the leveling nature of a coat, but it interferes with recoatability and a tail end process, and it 
cannot be used for a use accompanied by such a process. However, if isostearyl acrylate in 
which a side chain has branched is used even if a carbon number is 18 similarly, it is possible 
to obtain antifoam and leveling nature which were excellent without checking recoatability and 
post-processing nature. According to this invention person's etc. knowledge, in order to 
reconcile low cellularity and leveling nature, recoatability, or post processing, it is more 
preferred to use a compound expressed with the following general formula also in isostearyl 
(meta) acrylate. 
[0054] 

[Formula 24] 
Me Me 

Me-C-CH 2 CHCH2CH £ CHCH 2 0C0CH=CH2 
ie 

Me 

I 

Me-C-CH Z CH-Me 
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[0055]The effect produced by using the ethylenic unsaturated monomer (A) which has a 
fluorinated alkyl group which is an indispensable constitutional unit of the copolymer 
concerning this invention described above, and the ethylenic unsaturated monomer (B) which 
has a branched state aliphatic hydrocarbon group is not what is distinguished, respectively and 
can be expressed, Copolymerization of the ethylenic unsaturated monomer (A) which has a 
fluorinated alkyl group, and the ethylenic unsaturated monomer (B) which has a branched 
state aliphatic hydrocarbon system skeleton is carried out, By including simultaneously a 
fluorinated alkyl group and a branched state aliphatic hydrocarbon group in a monad, it can 
have the advanced leveling nature due to reducing the difficult antifoam, static surface tension, 
and dynamic surface tension, recoatability, or post-processing nature by the conventional 
method. 

[0056]Therefore, one of the ethylenic unsaturated monomers (B) which has the ethylenic 
unsaturated monomer (A) or branched state hydrocarbon group which has a fluorinated alkyl 
group in the copolymer of this invention is missing, or. compatible in the antifoaming and 
advanced leveling nature said to this invention, and recoatability or post-processing nature, 
even if it only mixes and uses the copolymer which makes a monomer (A) an indispensable 
constituent, and the copolymer which makes a monomer (B) an indispensable constituent -- 
**** - there is nothing. 

[0057]lt is possible to also make a copolymer concerning this invention contain a 
polyoxyalkylene group content ethylenic unsaturated monomer (C) as a constitutional unit 
further from the purpose of raising post-processing nature, such as compatibility over a 
compound in various coating compositions, the recoatability of an after [ coating ] coat, or 
development. 

[0058]lf it is a compound which contains an ethylene nature unsaturation group and a 
polyoxyalkylene group in a molecule as a polyoxyalkylene group content ethylenic unsaturated 
monomer (C), there will be no restriction in particular. What contains an acrylic ester group and 
its relative group from a viewpoint of the ease of controlling the availability of a raw material, 
compatibility over a compound in various coating compositions, and such compatibility as an 
ethylene nature unsaturation group or polymerization reaction nature is suitable. 
[0059]As a concrete compound of a polyoxyalkylene group content ethylenic unsaturated 
monomer (C), Polyethylene glycols of the degrees of polymerization 1-100, polypropylene 
glycol, And mono(meta) acrylic ester of polyalkylene glycols, such as a copolymer of ethylene 
oxide and propylene oxide (this expression shall name generically both acrylic acid alkyl ester 
and methacrylic acid alkyl ester henceforth), Or the degrees of polymerization 1-100 with 
which an end was capped by an alkyl group of the carbon numbers 1-6, Mono(meta) acrylic 
ester of polyalkylene glycols, such as a copolymer of polyethylene glycols, polypropylene 
glycol and ethylene oxide, and propylene oxide, is mentioned. As a commercial item of a 
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polyoxyalkylene group content ethylenic unsaturated monomer, Shin-Nakamura Chemical 
[ Co., Ltd. ] Co., Ltd. make NK ester M-20G, M-40G, M-90G, M-230G, AM-90G, AMP-10G, 
AMP-20G, AMP-60G, Nippon Oil & Fats [ Co., Ltd. ] Co., Ltd. make BUREMMA PE-90, PE- 
200, PE-350, PME-100, PME-200, PME-400, PME-4000, PP-1000, PP-500, PP-800, 70PEP- 
350B, 55PET-800 and 50POEP-800B, NKH-5050, AP-400, and AE-350 grade are mentioned. 
[0060]Of course, this invention is not what is limited in any way by the above-mentioned 
example. Only one kind may be used for a polyoxyalkylene group content ethylenic 
unsaturated monomer (C), and two or more kinds may be simultaneously used for it. 
[0061 ]At a point which raises post-processing nature, such as compatibility over a compound 
in various coating compositions, the recoatability of an after [ coating ] coat, or development, 
although such a polyoxyalkylene group content monomer (C) is effective, From a viewpoint of 
surface tension fall ability, it is an adverse element in a copolymerization composition thing 
concerning this invention. According to this invention person's etc. knowledge, when balance 
of compatibility with a compound in a constituent, recoatability or post-processing nature, and 
surface tension fall ability is taken into consideration, it is more preferred that it is a compound 
constituted by repeating unit of oxyethylene and oxypropylene as an oxyalkylene group. 
[0062]Although a repetition number of an oxyalkylene group changes with coating methods, 
post-processing nature, etc. which are made into a system to which a surface-active agent of 
this invention is applied, i.e., a kind of other compounds, and the purpose, 1-100 are preferred, 
2-50 are more preferred, and 5-especially 30 are preferred. On the other hand, in order to 
make foamability of this surface-active agent low as much as possible, a monomer which has 
oxyethylene and the structure where an end of oxy pro PUREN was capped by an alkyl group 
of the carbon numbers 1-6 is preferred, and especially a monomer blocked by methyl group 
also in it is preferred. 

[0063]lt is preferred to make a copolymer concerning this invention contain an ethylenic 
unsaturated monomer (D) which has two or more unsaturated bonds in one molecule from a 
viewpoint of mainly raising antifoam. As mentioned above, by carrying out copolymerization of 
an ethylenic unsaturated monomer (B) and a fluorinated alkyl group content monomer (A) 
which have a branched state aliphatic hydrocarbon group about antifoam shows higher 
efficacy, but. When a coating method accompanied by a high speed and high shearing is 
insufficient, or when an introduction amount of an ethylenic unsaturated monomer (B) which 
has a branched state aliphatic hydrocarbon skeleton in a copolymer increases, water 
repellence on the surface of a coat may improve, and it may have an adverse effect on 
recoatability or post-processing nature. In such a case, it is effective to introduce into a 
copolymer an ethylenic unsaturated monomer (D) which has two or more unsaturated bonds in 
one molecule. 

[0064]There is no restriction in particular as an ethylenic unsaturated monomer (D) which has 
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two or more unsaturated bonds in one molecule. What contains an acrylic ester group and its 
relative group from a viewpoint of the ease of controlling the availability of a raw material, 
compatibility over a compound in various coating compositions, and such compatibility as an 
ethylene nature unsaturation group or polymerization reaction nature is suitable. 
[0065]As a concrete compound of an ethylenic unsaturated monomer (D) which has two or 
more unsaturated bonds in one molecule, Polyethylene glycols of the degrees of 
polymerization 1-100, polypropylene glycol, And Jl (meta) acrylic ester of polyalkylene glycols, 
such as a copolymer of ethylene oxide and propylene oxide, Or the degrees of polymerization 
1-100 with which an end was capped by an alkyl group of the carbon numbers 1-6, Jl (meta) 
acrylic ester of polyalkylene glycols, such as a copolymer of polyethylene glycols, 
polypropylene glycol and ethylene oxide, and propylene oxide, 1,6-hexanediol diacrylate, 
neopentyl glycol diacrylate, TORIMECHI roll pro pantry (meta) acrylate and its EO 
denaturation thing, Tetramethylol pro pantry (meta) acrylate and its EO denaturation thing, 
tetramethylolmethane tetraacrylate, penta ERIS TORUTORI acrylate, pentaerythritol tetra 
acrylate, and pentaerythritol tetra acrylate are mentioned. As a commercial item, the NK ester 
1G by Shin-Nakamura Chemical [ Co., Ltd. ] Co., Ltd., 2G, 3G, 4G, 9G, 14G, 23G, BG, HD, 
NPG, A-200, A-400, A-600, A-HD, A-NPG, APG-200, APG-400, APG-700, A-BPE-4, 701A, 
Nippon Oil & Fats Co., Ltd. make BUREMMA PDE-50, PDE-100, PDE-150, PDE-200, PDE- 
400, PDE-600, ADE-200, and ADE-400 grade are mentioned. 

[0066]Of course, this invention is not what is limited in any way by the above-mentioned 
example. From a point of compatibility and polymerization reaction controllability over a 
compound in various coating compositions, among the above-mentioned ethylenic unsaturated 
monomers (D). Polyethylene glycols of the degrees of polymerization 1-100, polypropylene 
glycol, And Jl (meta) acrylic ester of polyalkylene glycols, such as a copolymer of ethylene 
oxide and propylene oxide, Or the degrees of polymerization 1-100 with which an end was 
capped by an alkyl group of the carbon numbers 1-6, Especially Jl (meta) acrylic ester of 
polyalkylene glycols, such as a copolymer of polyethylene glycols, polypropylene glycol and 
ethylene oxide, and propylene oxide, is preferred. 

[0067]Only one kind may be used for these ethylenic unsaturated monomers (D), and two or 
more kinds may be simultaneously used for them. Although a rate of a monomer (A), a 
monomer (B), a monomer (C), and a monomer (D) which constitutes a copolymer concerning 
this invention described above changes with a compound in a constituent in which this 
copolymer is blended, a level of physical properties made into the purpose, coating methods, 
etc., When satisfying all post-processing nature, such as a high speed, advanced leveling 
nature applicable also to a coating method accompanied by high shearing, antifoam, 
recoatability, development, etc. which are physical properties made into the purpose 
mentioned above, It is preferred that it is in the range of (A)/(B)/(C)/(D) =5 - 50/3 - 80 / 3 - 95/0 
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- 30 with a weight percentage, As a more desirable range, it is (A)/(B)/(C)/(D) =10 - 40/5 - 60 / 
10 - 80/1 - 10, and is (A)/(B)/(C)/(D) =15 - 25/10 - 40 / 20 - 60/3 - 8 as an especially desirable 
range. 

[0068]lf a rate of a copolymer concerning this invention is in a mentioned range, the target 
physical properties can be attained, but if it deviates from this range, practicality as a surface- 
active agent which it becomes impossible to have satisfied all post-processing nature, such as 
advanced leveling nature, antifoam, recoatability, and development, and agreed for the 
purpose will be lost. 

[0069]lt is possible to introduce the other ethylenic unsaturated monomer (E) besides a 
monomer (A), a monomer (B), a monomer (C), and a monomer (D) into a copolymer 
concerning this invention as a copolymerization ingredient. 

[0070]An ethylenic unsaturated monomer (E) takes into consideration compatibility, 
polymerization reaction nature, and cost to a compound in various coating compositions, or is 
suitably introduced according to the purposes, such as improvement in further antifoaming and 
advanced leveling nature. As such an ethylenic unsaturated monomer (E), there is no 
restriction in particular, and if it is a compound of publicly known public use, either can be 
used. Specifically Styrene, nuclear substitution styrene, acrylonitrile, VCM/PVC, A vinylidene 
chloride, vinylpyridine, N-vinyl pyrrolidone, vinylsulfonic acid, Fatty acid vinyl, such as vinyl 
acetate, and alpha, beta-ethylenic unsaturated carboxylic acid, Namely, as a derivative of 
carboxylic acid [ of monovalence such as acrylic acid, methacrylic acid, maleic acid, boletic 
acid and itaconic acid, thru/or bivalence ] and alpha, and beta-ethylenic unsaturated carboxylic 
acid, A carbon number of an alkyl group Acrylic acid alkyl ester (meta) (this expression shall 
name generically both acrylic acid alkyl ester and methacrylic acid alkyl ester henceforth) of 1- 
18, Namely (meta), methyl of acrylic acid, ethyl, propyl, butyl, octyl, Hydroxy alkyl ester of the 
carbon numbers 1-18 of acrylic acid, such as decyl, dodecyl, and stearylester (meta), i.e., 2- 
hydroxy ethyl ester, hydroxy propyl ester, hydroxy butylester, etc. are mentioned. 
[0071]Amino alkyl ester (meta) of the carbon numbers 1-18 of acrylic acid, Namely, 
dimethylamino ethyl ester, diethylamino ethyl ester, A carbon number of acrylic acid 
diethylamino propyl ester (meta) etc. Ether acid matter content alkyl ester of 3-18, For 
example, methoxy ethyl ester and ethoxyethyl ester, methoxy propyl ester, As a bridged bond 
content monomer, methyl cull BIRUESUTERU, ethyl cull BIRUESUTERU, butyl cull 
BIRUESUTERU, etc., For example, dicyclopentanil oxyl ethyl (meta) acrylate, isobornyl oxyl 
ethyl (meta) acrylate, Isobornyl (meta) acrylate, adamanthyl (meta) acrylate, Dimethyl 
adamanthyl (meta) acrylate, dicyclopentanil(metha)acrylate, An alkyl carbon number 
JISHIKURO pentenyl (meta) acrylate etc. Alkyl vinyl ether of 1-18, For example, glycidyl ester 
of acrylic acid (meta), such as the methyl vinyl ether, propylvinyl ether, and dodecylvinyl ether, 
i.e., glycidyl methacrylate, glycidyl acrylate, etc., Various macro monomers of the Sartomer 
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styrene macro monomer 4500, Toagosei AA-6, and AN-6 grade are mentioned. 
[0072]gamma-methacryloxypropyl methoxysilane, gamma- 

methacryloxypropylmethyldimethoxysilane, Gamma-methacryloxpropyl trimethoxy silane, 
gamma-acryloxyprophyl methyl trimetoxysilane, In silane KAPPUNGU group content 
monomers, such as gamma-acryloxypropylmethyldimethoxysilane and a vinyl TORIMECHIKI 
gardenia fruit run, and a molecule, as a polar group and a monomer which especially contains 
an anionic group and a hydroxyl group, Acrylic acid, methacrylic acid, 2-(meta) 
acryloyloxyethyl succinic acid, 2-acrylamido-2-methyl propane sulfonic acid, partial sulfonation 
styrene, Mono- (acryloyloxyethyl) acid phosphate, mono- (methacryloxyethyl) acid phosphate, 
2-hydroxyethyl (meta) acrylate, 2-hydroxypropyl (meta) acrylate, Bulky (meta) 1,2,2,6,6- 
pentamethyl piperidinyl (meta) acrylate which has a hindered amino group and which is acrylic 
ester, 2, 2 and 6, 6-tetramethyl piperidinyl (meta) acrylate, etc. are mentioned. 
[0073]Of course, this invention is not what is limited in any way by the above-mentioned 
example. Only one kind may be used for ethylenic unsaturated monomers (E) other than a 
monomer (A) concerning this invention, (B), (C), and (D), and two or more kinds may be 
simultaneously used for them. 

[0074]Although a copolymerization ratio of a monomer (A), a monomer (B), a monomer (C), a 
monomer (D), and the other ethylenic unsaturated monomer (E) changes with a compound in 
a constituent in which this copolymer is blended, a level of physical properties made into the 
purpose, coating methods, etc., It is preferred that it is within the limits of [(A)+(B)+(C)+(D)]/(E) 
=20 / 80 - 100/0 in a weight percentage, As a more desirable range, it is [(A)+(B)+(C)+(D)]/(E) 
=70 / 30 - 95/5 as [(A)+(B)+(C)+(D)]/(E) =50 / 50 - 97/3, especially a desirable range. 
[0075]lf a rate of a monomer (A), (B), (C), (D), and the other ethylenic unsaturated monomer 
(E) deviates from the inside of a mentioned range, it will become impossible to satisfy any they 
are among the physical properties of advanced leveling nature made into the purpose, 
antifoam, recoatability, or post-processing nature, and practicality will be lost. 
[0076]Although there is no restriction in a manufacturing method of a copolymer concerning 
this invention in any way and it can manufacture based on polymerization mechanisms, such 
as a publicly known method, i.e., a radical polymerization method, a cationic polymerization 
method, and an anionic polymerization method, by solution polymerization method, mass 
polymerization method, an emulsion polymerization method, etc., Especially a radical 
polymerization method is simple and industrially preferred. 

[0077]in this case - as a polymerization initiator -- this industry -- a publicly known thing being 
used and, For example, metal chelate compound of azo compounds, such as peroxides, such 
as benzoyl peroxide and hyperoxidation diacyl, azobisisobutyronitrile, and phenylazo 
triphenylmethane, Mn(acac) 3, etc., a transition metal catalyst which causes living radical 
polymerization, etc. are mentioned. 
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[0078]lf needed Lauryl mercaptan, 2-mercaptoethanol, Additive agents, such as a chain 
transfer agent, can be used for chain transfer agents, such as ethylthioglycolic acid and 
octylthio glycolic acid, and also coupling group content thiol compounds, such as gamma- 
mercapto propyltrimethoxysilane. 

[0079]Also by the polymerization which makes an energy source photopolymerization or 
radiation under existence of a photosensitizer and a photoinitiator, and heat, it can be random 
in a fluorine system concerning this invention, or a block copolymer can be obtained. 
[0080]Although the polymerization can carry either under existence of a solvent or 
nonexistence out, its direction in under [ a point of workability to ] solvent existence is 
preferred. As a solvent, ethanol, isopropyl alcohol, n-butanol, Alcohols, such as iso-butanol 
and tert-butanol, acetone, Ketone, such as methyl ethyl ketone, methyl isobutyl ketone, and 
methyl amyl ketone. Ester species, such as methyl acetate, ethyl acetate, butyl acetate, methyl 
lactate, ethyl lactate, and butyl lactate, 2-hydroxypropanoic acid methyl, 2-hydroxypropanoic 
acid ethyl, 2-hydroxypropanoic acid propyl, 2-hydroxypropanoic acid butyl, 2-methoxy methyl 
propionate, 2-methoxy ethyl propionate, 2-methoxy propionic acid propyl, Monocarboxylic acid 
ester species, such as 2-methoxy butyl propionate, dimethylformamide, Polar solvents, such 
as dimethyl sulfoxide and N-methyl pyrrolidone, and methyl cellosolve, Ether, such as 
cellosolve, butyl cellosolve, butylcarbitol, and ethylcellosolve acetate, Propylene glycol, 
propylene glycol monomethyl ether, propylene-glycol-monomethyl-ether acetate, propylene 
glycol monoethyl ether acetate, Propylene glycol and ester species of those, such as 
propylene glycol monobutyl ether acetate, Halogen system solvents, such as 1,1,1- 
trichloroethane and chloroform, Fluorination inert liquids, such as aromatic series, such as 
ether, such as a tetrahydrofuran and dioxane, benzene, toluene, and xylene, and also 
perphloro octane, and perphloro tri-n-butylamine, are mentioned, and these all can be used. 
[0081 ]Of course, this invention is not what is limited in any way by the above-mentioned 
example. As a molecular weight of a copolymer concerning this invention, Mn=1,000 - 200,000 
are preferred at a number average molecular weight of polystyrene conversion, In order to 
keep compatibility with a compound in a constituent good and to demonstrate post-processing 
nature, such as advanced leveling nature, antifoam, recoatability, and development, 1,000- 
100,000 are more preferred, and also 2,500-especially 50,000 are preferred. When a 
molecular weight of a copolymer is less than 1 ,000, compatibility with other compounds in a 
constituent is good, but. It is difficult to satisfy all post-processing nature, such as advanced 
leveling nature, antifoam, recoatability, and development, and if a molecular weight exceeds 
200,000 conversely, compatibility with a compound in a constituent will lack. 
[0082]Only one kind may be used for a fluorochemical surfactant concerning this invention, 
and two or more kinds may be simultaneously used for it. It is also possible to use together 
surface-active agents, such as a hydrocarbon system of publicly known public use, a fluorine 



http://www4ipdUnpit.go j^^^ 3/13/2009 



JP,10-309455,A [DETAILED DESCRIPTION] 



Page 24 of 43 



system, and a silicone series, for the purpose of superiors for compatibility with a compound in 
a constituent. 

[0083]lf a fluorochemical surfactant concerning this invention is used, will control foam 
formation, will make advanced leveling nature reveal also in a coating method accompanied by 
a high speed and high shearing, and. Since water repellence on the surface of a coat after 
coating is also controlled, it is possible to provide a coating composition which also makes 
possible post-processing nature, such as recoatability or development. Although there is no 
restriction in particular as such a coating composition, various constituents for paints and a 
constituent for photoresist are mentioned as a useful coating composition, for example. 
[0084]Conventionally, although it is about a constituent for paints first, in order to raise leveling 
nature at the time of coating, various leveling agents are used for a constituent for paints, and 
a high fluorochemical surfactant of the leveling effect with especially low surface tension fall 
ability is used for it as a leveling agent. However, since water-repellent ** oil repellency on the 
surface of a coat after coating would improve if a fluorochemical surfactant is used, a use 
which recoating becomes difficult and can use was restricted. It is effective to blend a 
fluorochemical surfactant concerning this invention which has advanced leveling nature, and 
antifoam and recoatability from such a viewpoint into a constituent for paints. 
[0085]Although a rate which adds a fluorochemical surfactant concerning this invention in a 
constituent for paints changes with a system applied, physical properties made into the 
purpose, a coating method, costs, etc., 0.0001 to 20% is preferred to a constituent for paints, 
and it is 0.01 to 7% still more preferably 0.001 to 10% more preferably. 
[0086]A paint using [ there is no restriction in particular as a paint applied, and ] a natural resin, 
For example, a petroleum resin paint, a shellac paint, a rosin system paint, a cellulose type 
paint, Paints using a synthetic resin, such as rubber-base paint, Japanese lacquer, a cashew 
nut resin coating, and an oily PIHIKURU paint, For example, phenolic coating, alkyd plastic 
paint, unsaturated polyester coating, An amino resin coating material, epoxy resin coating, 
vinyl resin coating, acrylic resin coating, polyurethane resin enamels and varnishes, a silicone 
coating, a fluorocarbon resin coating, etc. mention, and **** is not limited to in particular these. 
[0087]These paints can be applied with any gestalten, such as a drainage system, a solvent 
system, a nonaqueous dispersed system, and a granular material system, and there is no 
restriction in particular also in a solvent or carrier fluid. As an example of a solvent and carrier 
fluid, ethanol, isopropyl alcohol, Alcohols, such as n-butanol, iso-butanol, and tert-butanol, 
Ketone, such as acetone, methyl ethyl ketone, and methyl isobutyl ketone. Ester species, such 
as methyl acetate, ethyl acetate, and butyl acetate, dimethylformamide, Polar solvents, such 
as dimethyl sulfoxide, methyl cellosolve, cellosolve, Ether, such as butyl cellosolve and 
butylcarbitol, 1 ,1 ,1-trichloroethane, Fluorination inert liquids, such as aromatic series, such as 
ether, such as halogen system solvents, such as chloroform, a tetrahydrofuran, and dioxane, 
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benzene, toluene, and xylene, and also perphloro octane, and perphloro tri-n-butylamine, are 
mentioned. 

[0088]Of course, this invention is not what is limited in any way by the above-mentioned 
example. In these paints, if needed Colorant, such as paints, a color, and carbon, Silica, 
titanium oxide, a zinc oxide, an aluminum oxide, zirconium oxide, Inorganic powder, such as a 
calcium oxide and calcium carbonate, higher fatty acid, poly (vinylidene fluoride), It is possible 
to add suitably various bulking agents, such as organic impalpable powder, such as poly 
(tetrafluoroethylene) and polyethylene, and also a light resistance improver, a weather 
resistance improver, a heat-resistant improver, an antioxidant, a thickener, and an antisettling 
agent. 

[0089]Also about a coating method, if it is a coating method of publicly known public use, either 
can be used, for example, methods, such as a roll coater, electrostatic coating, a bar coating 
machine, a photogravure coating machine, a knife coating machine, dipping spreading, and 
spray coating, are mentioned. 

[0090]Of course, this invention is not what is limited in any way by the above-mentioned 
example. Next, although it is about a constituent for photoresist, it is common to usually apply 
to a silicon wafer in semiconductor device photo lithography, by spin coating accompanied by 
a constituent for photoresist in high shearing, so that thickness may be set to about 1-2 
micrometers. Under the present circumstances, if coating film thickness sways or application 
unevenness generally called striae SHON occurs, linearity and reproducibility of a pattern will 
fall and a problem that a resist pattern which has the target accuracy is not obtained will arise. 
It has been an important technical problem to suppress deflection of coating film thickness and 
generating of striae SHON now when minuteness making of a resist pattern progresses with 
high integration of a semiconductor device. Although large-caliber-izing said from 6 inches of a 
silicon wafer to 8 inches or large caliber-ization beyond it is progressing from viewpoints of a 
productivity drive of a semiconductor device, etc. in recent years, Deflection of said coating film 
thickness and control of generating of striae SHON have been a very big technical problem 
with this large-caliber-izing. Since it is accompanied by a developing process after applying a 
constituent for photoresist, the wettability of a developing solution in that case is also an 
important factor. 

[0091 ]As for a fluorochemical surfactant concerning this invention, from a viewpoint of a post- 
processing disposition top, such as advanced leveling nature, antifoam, and development, in 
view of such a problem, using for various constituents for photoresist is useful. 
[0092]A photoresist composition concerning this invention comprises the above-mentioned 
fluorochemical surfactant and a photo resist agent of publicly known public use. As a photo 
resist agent in which combination with a fluorochemical surfactant concerning this invention is 
possible, if it is a thing of publicly known public use, it is possible to use it that there is no 
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restriction in any way. 

[0093]Usually, a photo resist agent consists of an additive agent besides (4) (1) alkalis soluble 
resin, (2) radiation sensitivity substance (photosensitive substance), (3) solvents, and if 
needed. 

[0094]As (1) alkalis soluble resin used for this invention, It is possible to use it to an alkaline 
solution which constitutes a developing solution used at the time of patternizing of resist, that 
there is no restriction in any way, if it is meltable resin, For example, phenol, cresol, a xylenol, 
resorcinol, fluoroglycinol, At least one sort and formaldehyde which are chosen from aromatic 
hydroxy compounds and such alkylation, or halogenation aromatic compounds, such as 
hydroquinone, Novolak resin produced by condensing aldehyde compounds, such as 
acetaldehyde and benzaldehyde, o-vinylphenol, m-vinylphenol, p-vinylphenol, A polymer or a 
copolymer of vinyl phenolic compounds, such as alpha-methylvinyl phenol, and these 
halogenation compounds, An acrylic acid series, a methacrylic acid system polymer, or 
copolymers, such as acrylic acid, methacrylic acid, and hydroxyethyl (meta) acrylate, Polyvinyl 
alcohol and also modified resin which introduced radioactive line sensitivity groups, such as a 
quinone diazide group, a naphthoquinone azido group, an aromatic azido group, and an 
aromatic cinnamoyl group, via some hydroxyl groups of said various resin can be mentioned, It 
is also possible to use these resin together. 

[0095]As alkalis soluble resin, in addition, JP,58-105143,A, JP,58-203434,A, JP,59-231534,A, 
JP,60-24545,A, JP,60-121445,A, JP,61-226745,A, JP,61-260239,A, JP,62-36657,A, JP,62- 
123444 ,A, JP,62-178562,A, JP,62-284354,A, JP,63-24244,A, JP,63-1 13451 ,A,JP,63- 
220139,A, J P, 63-98652, A, JP,2-125260,A, JP,3-144648,A, JP,2-247653,A, JP,4-291258,A, 
JP,4-340549,A, JP,4-367864,A, JP,5-1 13666,A, JP,6-186735,A, the USP No. 3,666,473 
specification, the USP No. 4,115,128 specification, the USP No. 4,173,470 specification, the 
USP No. 4,526,856 specification, and also a compendium, A thing of publicly known public use 
indicated in a Teruhiko Yonezawa "PS plate introduction" printing society publication part 
(1993) can be mentioned, and it is possible to use these. 

[0096]lt is possible to use urethane resin which contains acidic groups, such as carboxylic acid 
and sulfonic acid, in a molecule as alkalis soluble resin, and it is also possible to use these 
urethane resin together with the above-mentioned alkali meltable type resin. As alkalis soluble 
resin, a thing of two or more sorts of different kinds may be mixed and used. 
[0097]Of course, this invention is not what is limited in any way by the above-mentioned 
example. As a (2) radioactivity sensitivity substance (photosensitive substance) concerning 
this invention, By it being possible to use it that there is no restriction in any way, if it is a thing 
of publicly known common use, and mixing with said alkalis soluble resin, and irradiating with 
ultraviolet rays, a far ultraviolet ray, an excimer laser beam, X-rays, an electron beam, an ionic 
line, a molecular beam, a gamma ray, etc., If it is a substance to which solubility over a 
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developing solution of alkalis soluble resin is changed, it is possible to use it that there is no 
restriction in any way. 

[0098]As a desirable radiation sensitivity substance, a quinone diazide system compound, a 
diazo compound, A diazido system compound, an onium salt compound, a halogenated 
organic compound, a mixture of a halogenated organic compound/organic metallic compound, 
An organic acid ester compound, an organic acid amide compound, an organic acid imide 
compound, a poly (olefin sulfone) compound indicated to JP,59-152,A, etc. are mentioned. 
[0099]As an example of a quinone diazide system compound, for example 1 ,2-benzoquinone 
azide 4-sulfonic ester, 1 ,2-naphthoquinonediazide 4-sulfonic ester, 1 ,2-naphthoquinonediazide 
5-sulfonic ester, 2,1-naphthoquinonediazide 4-sulfonic ester, 2,1-naphthoquinonediazide 5- 
sulfonic ester, In addition, 1,2-benzoquinone azide 4-sulfonic acid chloride, 1,2- 
naphthoquinonediazide 4-sulfonic acid chloride, Sulfonic acid chloride of quinone diazide 
derivatives, such as 1,2-naphthoquinonediazide 5-sulfonic acid chloride, 2,1- 
naphthoquinonediazide 4-sulfonic acid chloride, and 2,1-naphthoquinonediazide 5-sulfonic 
acid chloride, etc. are mentioned. 

[0100]As a diazo compound, a salt of a condensate with p-diazodiphenylamine, formaldehyde, 
or acetaldehyde, For example, diazo resin mineral salt which is a reactant living thing of 
hexafluoro phosphate, tetrafluoroborate, a perchlorate or a periodate, and said condensate, 
Diazo resin organic salt etc. which are the resultants of said condensate and sulfonic acid 
which are written in the USP No. 3,300,309 specification are mentioned. 
[0101]As an example of an azide compound and a diazido compound, Azide CULCON acid 
which is indicated to JP,58-203438,A, An aromatic azide compound or an aromatic diazido 
compound of diazido benzal methylcyclohexanones and azide thinner MIRIDEN 
acetophenones, Chemical Society of Japan No. 12, and p1708 -1714 (1983) statement, etc. is 
mentioned. 

[0102]As a halogenated organic compound, if it is a halogenide of an organic compound, there 
will be no restriction in particular, and use of various kinds of publicly known compounds is 
possible, and as an example, A containing halogen oxadiazole system compound, containing 
halogen triazine compound, A containing halogen acetophenone series compound, a 
containing halogen benzophenone series compound, A containing halogen sulfo KISAIDO 
system compound, a containing halogen sulfone series compound, A containing halogen 
thiazole system compound, a containing halogen oxazol system compound, A containing 
halogen Tori **-** system compound, a containing halogen 2-pyrone system compound, A 
containing halogen aliphatic hydrocarbon system compound, a containing halogen aromatic 
hydrocarbon system compound, Various compounds, such as other containing halogen 
heterocycle-like compounds and a sulfenyl halide system compound, For example, tris (2,3- 
dibromopropyl) phosphate, tris (2,3-dibromo-3-chloropropyl) phosphate, Chloro tetrabromo 
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methane, hexachlorobenzene, hexabromobenzene, a hexabromocyclododecane, 
hexabromobiphenyl, tribromophenyl allyl ether, tetrachlorobisphenol A, tetrabromobisphenol A, 
Bis(bromoethyl ether)tetrabromobisphenol A, bis(chloroethyl ether)tetrachlorobisphenol A, Tris 
(2,3-dibromopropyl) isocyanurate, 2,2-bis(4-hydroxy-3,5-dibromophenyl)propane, A compound 
currently used as organic chloro system agricultural chemicals, such as a compound currently 
used as halogen series flame retardants, such as 2,2-bis(4-hydroxyethoxy-3,5-dibromophenyl) 
propane, and dichlorophenyl trichloroethane, is also mentioned. 

[0103]Carboxylate, sulfonic ester, etc. are mentioned as an example of organic acid ester. 
Carboxylic amide, sulfonic acid amide, etc. are mentioned as an example of organic acid 
amide. Carboxylic acidimide, sulfonic acidimide, etc. are mentioned as an example of organic 
acid imide. 

[0104]As a radiation sensitivity substance concerning this invention, in addition, JP,58- 
105143,A, J P, 58-203434, A, JP,59-231534,A, JP,60-24545,A, JP,60-121445,A, JP,61- 
226745 ,A, JP,61-260239,A, JP,62-36657,A, JP,62-123444,A, JP,62-178562,A, JP,62- 
284354,A, JP,63-24244,A, JP,63-1 13451 ,A, JP,63-220139,A, JP,63-98652,A, JP,2-125260,A, 
JP,3-144648,A, JP,2-247653,A, JP,4-291258,A, JP,4-340549,A, JP,4-367864,A, JP,5- 
113666,A, JP,6-186735,A, the USP No. 3,666,473 specification, It is possible to use a thing of 
publicly known public use of a statement for the USP No. 4,1 15,128 specification, the USP No. 
4,173,470 specification, the USP No. 4,526,856 specification, etc. As a radiation sensitivity 
substance, a thing of two or more sorts of different kinds may be used. 
[0105]Of course, this invention is not what is limited in any way by the above-mentioned 
example. In a photoresist composition, a blending ratio of a radiation sensitivity substance is 
one to 100 weight section to alkalis-soluble-resin 100 weight section, and is three to 50 weight 
section preferably. 

[0106]ln this invention, it is possible to use an acid cross-linking compound if needed from the 
purpose of adjusting solubility over a developing solution of said alkalis soluble resin. In this 
invention, a bridge is constructed with an acid cross-linking compound under existence of a 
compound which can generate acid under an exposure of said radiation at the time of an 
exposure, If it is a substance of publicly known common use which says a substance to which 
solubility over an alkali developing solution of alkalis soluble resin of an irradiation part of 
radiation is reduced, and has such character, it is possible to use it that there is no restriction 
in any way. Also in it, a compound which has C-O-R sets (R is a hydrogen atom or an alkyl 
group here) in a molecule, or a compound which has an epoxy group is preferred. 
[0107]As an example of a compound of having C-O-R sets, For example, melamine- 
formaldehyde resin indicated to JP,2-247653,A, JP,5-1 13666,A, etc., Alkyl ether melamine 
resin, benzoguanamine resin, alkyl ether-ized benzoguanamine resin, a urea resin, an alkyl 
ether-ized urea resin, urethane formaldehyde resins, an alkyl ether group content phenol 
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system compound, etc. are mentioned. As an acid cross-linking compound, a thing of two or 
more sorts of different kinds may be mixed and used. In a photoresist composition, a blending 
ratio of an acid cross-linking compound has 0.1 to 100 preferred weight section to alkalis- 
soluble-resin 100 weight section, and its one to 50 weight section is more preferred. If an acid 
cross-linking compound is less than 0.1 weight sections, resist pattern formation will become 
difficult, and when 100 weight sections are exceeded conversely, ****** may occur. 
[0108]As a solvent (3), it is possible to use a thing of publicly known common use that there is 
no restriction in any way. Namely, when applying a photo resist agent to a silicon wafer 
conventionally, for improvement in improvement in spreading nature, occurrence prevention of 
striae SHON, and development nature, Various solvent presentations are proposed as 
indicated to JP,62-36657,A, JP,4-340549,A, JP,5-113666,A, etc., but. If a fluorochemical 
surfactant concerning this invention is used, even if it does not carry out such troublesome 
solvent adjustment, It becomes possible to obtain outstanding development nature by which 
outstanding spreading nature, occurrence prevention of striae SHON, occurrence prevention of 
particle in liquid, reduction of winning of a bubble, and a developing solution at the time of 
development are smeared, and it is accompanied on a disposition by use of a solvent of 
publicly known common use. In recent years from solvents, such as ethylcellosolve acetate 
conventionally used for a photo resist agent from a viewpoint of safety to a human body. 
Although a solvent with high safeties, such as ethyl lactate, comes to be used and fine 
cautions are needed by spreading nature or occurrence prevention of striae SHON, if a 
fluorochemical surfactant concerning this invention is used, there is an advantage that such a 
problem can also be wiped away, so ~ in a photoresist composition concerning this invention -- 
the former ~ furthermore, it is possible to choose a wide range solvent. 
[0109]Of course, this invention is not what is limited in any way by the above-mentioned 
example. As a solvent, for example Acetone, methyl ethyl ketone, cyclohexanone, 
Cyclopentanone, cycloheptanone, 2-heptanone, methyl isobutyl ketone, Ketone, such as a 
butyrolactone, methanol, ethanol, n-propyl alcohol, iso-propylure ****_**** ? n-butyl alcohol, iso- 
butyl alcohol, tert-butyl alcohol, a pentanol, heptanol, octanol, Alcohols, such as nonanol and 
decanol, ethyleneglycol dimethyl ether, Ether, such as ethylene glycol diethylether and 
dioxane, Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol 
monopropyl ether, propylene glycol monomethyl ether, Alcoholic ether, such as propylene 
glycol monoethyl ether and propylene glycol monopropyl ether, Ethyl formate, propyl formate, 
butyl formate, methyl acetate, ethyl acetate, butyl acetate, propyl acetate, methyl propionate, 
ethyl propionate, propionic acid propyl, butyl propionate, methyl butyrate, ethyl butylate, butyl 
butyrate, butanoic acid propyl, ethyl lactate. Ester species, such as butyl lactate, 2- 
hydroxypropanoic acid methyl, and 2-hydroxypropanoic acid ethyl, 2-hydroxypropanoic acid 
propyl, 2-hydroxypropanoic acid butyl, 2-methoxy methyl propionate and 2-methoxy ethyl 
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propionate, Monocarboxylic acid ester species, such as 2-methoxy propionic acid propyl and 
2-methoxy butyl propionate, A cellosolve acetate, methyl-cellosolve acetate, ethylcellosolve 
acetate, Cellosolve ester species, such as a propyl cellosolve acetate and butyl-cellosolve 
acetate, Propylene glycol, propylene glycol monomethyl ether, Propylene-glycol-monomethyl- 
ether acetate, propylene glycol monoethyl ether acetate, Propylene glycol, such as propylene 
glycol monobutyl ether acetate. JIECHIRERU glycol monomethyl ether, JIECHIRERU glycol 
monoethyl ether, Diethylene glycol, such as JIECHI rel glycol wood ether, JIECHI rel glycol 
diethylether, and JIECHI rel glycol methyl ethyl ether, trichloroethylene, a chlorofluocarbon 
solvent, HCFC, Polar solvents, such as aromatic series, such as halogenated hydrocarbon, 
such as HFC, perfect fluorinated solvents like perphloro octane, toluene, and xylene, dimethyl 
ASECHI amide, dimethylformamide, N-methylacetamide, and N-methyl pyrrolidone, etc. can 
be mentioned, [01 10]A solvent written in a compendium "solvent pocket handbook" (edited by 
Society of Synthetic Organic Chemistry, Japan, Ohm-Sha), JP,58-105143,A, JP,58-203434,A, 
JP,59-231534,A, JP,60-24545,A, JP,60-121445,A, JP,61-226745,A, JP,61-260239,A, JP,62- 
36657A JP.62-1 23444 ,A, JP,62-178562,A, JP,62-284354,A, JP,63-24244,A, JP,63- 
11 3451, A, JP,63-220139,A, JP,63-98652,A, JP,2-125260,A, JP,3-144648,A, JP,2-247653,A, 
JP,4-291258,A, JP,4-340549,A, J P, 4-367864, A, JP,5-1 13666,A, JP,6-186735,A, A solvent etc. 
of publicly known public use written in the USP No. 3,666,473 specification, the USP No. 
4,115,128 specification, the USP No. 4,173,470 specification, the USP No. 4,526,856 
specification, etc. can be mentioned, It is possible to use these. It is also possible to mix and 
use two or more sorts of different solvents as a solvent of a photo resist agent concerning this 
invention. 

[01 1 1]Of course, this invention is not what is limited in any way by the above-mentioned 
example. Although the blending ratio of a solvent can adjust a photoresist composition suitably 
in a photoresist composition concerning this invention according to required thickness and 
spreading conditions at the time of applying to a substrate, It is ten to 10,000 weight section to 
thing 100 weight section which generally totaled alkalis soluble resin and a radiation sensitivity 
substance, and is 50 to 2,000 weight section preferably. 

[0112]Although the blending ratio of a fluorochemical surfactant concerning this invention can 
adjust a photoresist composition suitably in this invention according to required thickness and 
spreading conditions at the time of applying to a substrate, and a kind of solvent to be used, 
Usually, it is 0.0001 to 5 weight section to alkalis-soluble-resin 100 weight section, and is 
0.0005 to 1 weight section preferably. 

[01 1 3]lf existence of a fluorine surfactant is very important and this fluorochemical surfactant is 
missing in a photoresist composition concerning this invention, Trouble will be caused when 
revealing outstanding development nature by which outstanding spreading nature, occurrence 
prevention of striae SHON, occurrence prevention of particle in liquid, reduction of winning of a 
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bubble, and a developing solution at the time of development are smeared, and it is 
accompanied on a disposition. 

[01 14]ln a photoresist composition concerning this invention, it cannot be overemphasized that 
it is possible to add adhesion reinforcements, such as a surface-active agent of publicly known 
common use, preservation stabilizer, paints, a color, a fluorescence agent, an artificial color 
agent, a plasticizer, a thickener, a CHIKUSO agent, a resin dissolution inhibitor, and a silane 
coupling agent, etc. if needed. 

[01 15]As a coating method of a photoresist composition concerning this invention, It is possible 
to use widely coating methods of publicly known common use, such as spin coating, roll 
coating, dip coating, spray coating, played coating, curtain coating, and gravure coating. 
[0116]Further a fluorochemical surfactant concerning this invention Manufacture of a 
halogenation photographic material, It can also add as a leveling agent to various resin used 
for a monolayer or multilayer coating tip constituents, such as manufacture of liquid crystal 
allied products, such as manufacture of a planography block, and a charge of light filter 
material, manufacture of a PS plate, and other photofabrication processes. Outstanding 
smooth nature without a pinhole, the Yuzu skin, coating nonuniformity, HAJIKI, etc. is revealed 
by adding. 

[0117]From general-purpose plastics, such as polyethylene, polypropylene, and polyester, to 
PPS. It is possible to use it also as a resin modifier which makes the surface of a molded 
product obtained without reducing engineering plastics, such as PBT, and also the basic 
physical properties of thermoplastic elastomer reveal performances, such as unprecedented 
non cohesiveness, low friction nature, water and oil repellency, and antifouling property. 
[0118] 

[Example]Although the concrete synthetic example and example concerning this invention are 
given to below and this invention is explained more to details, Synthetic example 1 agitating 
equipment [ be / of course / it / that to which an invention is limited in any way by this 
example ], A capacitor and a thermometer in the glass flask which it had Fluorinated alkyl 
group content (meta) acrylate monomer (a-1) 19 weight section, Ethylenic unsaturated 
monomer (b-25) 30 weight section which has a branched state aliphatic hydrocarbon group, 
Monoacrylate compound which has a copolymer of ethylene oxide of the molecular weight 
400, and propylene oxide in a side chain 39 weight sections, Compound in which the both 
ends of tetraethylene glycol were methacrylate-ized Four weight sections, Methyl methacrylate 
Teach eight weight sections and isopropyl alcohol (it abbreviates to I PA hereafter) 350 weight 
section, and in a nitrogen gas air current and under flowing back, After adding lauryl 
mercaptan 10 weight section as a series move agent with azobisisobutyronitrile (it abbreviates 
to azobisuisobutironitoriru hereafter) 1 weight section as a polymerization initiator, it flowed 
back at 85 ** for 7 hours, and the polymerization was completed. 
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[01 19]The polystyrene reduced molecular weight by the gel permeation graph (it abbreviates to 
GPC henceforth) of this polymer was Mn=5,500. Let this copolymer be the fluorochemical 
surfactant 1. 

[0120]The synthetic example 2-17 several-kinds fluorinated alkyl group content (meta) 
acrylate monomer (A), and the ethylenic unsaturated monomer (B) that has the aliphatic 
hydrocarbon group in which the side chain has branched, A polyoxyethylene group content 
ethylenic unsaturated monomer (C), the ethylenic unsaturated monomer (D) which has two or 
more unsaturated bonds in one molecule, And the fluorine system copolymer was obtained like 
the synthetic example 1 except having used at a rate which shows ethylenic unsaturated 
monomers (E) other than (A), (B), (C), and (D), and a chain transfer agent in table-1 and table- 
2. The result of the determination of molecular weight of those polymers was described in 
table-1 and table-2. brewing [ of each raw material in table-1 and table-2 ] - a ratio is a weight 
section and the sign of the raw material shows the compound published in the text. 
[0121]The fluorine system copolymer was obtained like the synthetic example 1 except having 
used the synthetic example 183-methacryloxypropyl tris trimethylsiloxy silane (molecular 
weight 422) at a rate which shows ** for 12 weight sections, the other monomer, and a chain 
transfer agent in table-2. The result of the determination of molecular weight of those polymers 
was described in table-2. brewing [ of each raw material in table-1 and table-2 ] -- a ratio is a 
weight section and the sign of the raw material shows the compound published in the text. 
[0122] 
[Table 1] 



http://ww4ipdUnpitgojp/^ 3/13/2009 



JP,10-309455,A [DETAILED DESCRIPTION] 



Page 33 of 43 



c 

s 


o 
m 


O 
O 

o 


O 

a 
a 


0 
0 
0 


O 


C? 
00 


0 
0 

CM 


O 
O 

i-H 


,000 


if 


m 


to 


cm 


0 
1— i 


1—1 


Tj« 




^" 


CD 




o 

S3 eo 


o 

£3 CO 




£= co 




S: co 


O 

5r CO 


O 

Sz co 


0 

&: co 








-« 


ffl CO 
5 CP 






OS 


CD 


B - 


WE 

* g 

* 


o 


■C^A-h 


«h 






=»-R CM 

tt^A^ 


^-R 0 




C^A 


4>^A 




CO 


CO 


CO ■tfco 
m 


CO 


0} "tfOO 

CO 


CO 


CM 


CO r-l 


CO 


O 


J- 

A 1 

!u ^ 

T\ 1 <*v 
4JA-*, 

m 

©<D^A 

0=£A<S 

M -ft ■ f ^ 


JL 

A 1 
A A 
!D ^ 

f ^ 
JJA"*, 

3R 

A*: 1 

©<n^A 
oWAtr. 
o#A*v 

if*-*-** 


JL 

A f 
A A 
!li ^ 

^ 1 ^ 

4JA"^ 

Air:? 

oMAtn 
otfA<s 

■^'■^ >n -v 


J— 

A ! 
A A 
\} ^ 

^ 1 
4jAx 

as 

A±:i 
Q<aVvA 

©feflA=* 
s>=£A^ 


A 1 
A A 

□ ■^<N 
h 1 

AJAx, 
AJ\R 

as 

Adcl 

1 

o#|A^ 
MAih^ 


JL 
A 1 
A A 

K 1 ^ 

JJA>, 
u^m 

as 

Adcf I 
Hifc^ 1 

a^AJN 
jjjAi^ 


^1 1 

-WA A 
"K^ ^ 

S£8 

^ti IS 
MS © 

ftA^=> 1 

o-^f^A^ 
0 A~i A-ts 
^Ai|^ 


0 ^ 
1 

L2 AJ 

m *^=* 

A ^% 

* in 

^ ^# 

a 

H ^1 
iriA 

^ a^i 

Q -^i\A 
0 AA=> 
o^-VA^ 


A 1 
A A 
!U ^ 

AiAx 
ttt 

Ait; 1 

Htt=M 
S4nV,A 
opA=^ 


ffl * 


7 ° 

1 "TO 








O 
CO 


O 
CO 








7 0 

J, " 




7 01 

; 


CM 


LA 




05 

T— 1 




* !: 




* z 


^ z 






CO 


CO 




in 






00 


a 
























? 




CM 


CO 






LT3 


to 




00 


OS 



[0123] 
[Table 2] 
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[0124]To four kinds of paints shown in one or less example, the fluorine system copolymer of 
the synthetic example 1 was added 0.5% to resin solid content, and the following evaluations 
were carried out about the paint film surface acquired on the paint resin liquid and each 
conditions shown below. All the thickness of the coat obtained on condition of the following 
was 30 micrometers. 

(A kind and a coat preparation method of a paint) 

** Acrylic normal dry paint AKURIDIKKU The coat for evaluation was obtained using A-181 
(made by Dainippon Ink & Chemicals, Inc.) by allowing to stand for one week at a room 
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temperature after applying to a steel plate (SPCC-SB) in a bar coating machine. 

** 2 liquid acrylic urethane paint AKURIDIKKU It is [ A-801-P and ] a bar knock as a hardening 

agent. DN-980 (all are the Dainippon Ink & Chemicals, Inc. make) is used, The spreading back 

to a steel plate (SPCC-SB) was performed in the bar coating machine, heat-treatment for 20 

minutes was performed at 80 **, and the coat for evaluation was obtained. 

** Baking acrylic melamine paint AKURIDIKKU A-465 and super BEKKAMIN L-1 17-60 (all are 

the Dainippon Ink & Chemicals, Inc. make) is used, After coating a steel plate (SPCC-SB) by 

spray spraying, baking was performed for 30 minutes at 150 **, and the coat for evaluation 

was obtained. 

** Baking alkyd melamine paint BEKKOZORU WB-703 and super BEKKAMIN L-1 17-60 (all 
are the Dainippon Ink & Chemicals, Inc. make) is used, After coating a steel plate (SPCC-SB) 
by spray spraying, baking was performed for 30 minutes at 150 **, and the coat for evaluation 
was obtained. 

[0125]The following items were evaluated about the paint film surface acquired by making it 
above. The following evaluations were carried out also about four sorts of above-mentioned 
paint resin liquid. 

50 cc of <test-method and valuation-basis> (1) whippability profitable **** paint resin liquid was 
****(ed) to a 100-cc sample bottle with sealing, it permeated 50 times at 2 times of a rate in 1 
second in the amplitude of 30 cm, and the situation of the air bubbles after settlement was 
checked. 
[0126] 

O : air bubbles disappear with settlement. 

**: Air bubbles have disappeared in a settlement start and 1 minute, 
x: Air bubbles exist also in a settlement start and 1 minute. 

(2) Viewing estimated the leveling nature of the leveling nature profitable **** paint film surface 
from the viewpoints of the existence of the smooth nature and HAJIKI, etc. 

[0127] 

O : there are not coating unevenness and HAJIKI. 

**: Although there is almost no coating unevenness, HAJIKI is observed in a paint film surface, 
x: Coating unevenness is observed and HAJIKI is observed further. 

(3) The squares of 100 masses were created with the cutter knife by 1 mm square in the 
recoatability profitable **** paint film surface, and the Scotch tape (registered trademark) 
friction test was done. Evaluation was displayed with the number of masses in 100 masses 
which did not exfoliate. 

[01 28]lt carried out like [ evaluation ] Example 1 using the coat produced by making it be 
completely the same as that of the above-mentioned Example 1 , and paint resin liquid except 
having used the synthetic examples 2-12 and the synthetic examples 16 and 17 as Example 2 
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- a 14 fluorine-system copolymer. 

[01 29]lt carried out like [ evaluation ] Example 1 using the coat produced by making it be 

completely the same as that of the above-mentioned Example 1 , and paint resin liquid except 

not having added a comparative example 1 fluorine-system copolymer. 

[0130]The fluorine system copolymer of the comparative example 2 - the examples 13-15 of 9 

composition, and the synthetic example 18, It carried out like [ evaluation ] Example 1 using 

the coat produced by making it be completely the same as that of the above-mentioned 

Example 1 , and paint resin liquid except having used 50/50 (weight ratio) mixture of the 

synthetic examples 14 and 15, or the commercial fluorochemical surfactant. 

[0131]The above evaluation result is shown in table-3 and table-4. 

[0132] 

[Table 3] 
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[0133] 
[Table 4] 
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[0134]Megger fuck F-177 and F-179 are the fluorochemical surfactants by Dainippon Ink & 
Chemicals, Inc. Fluorad FC-430 is a fluorochemical surfactant by Sumitomo 3M, Inc. 
[0135]Condensate 27 weight section of Examples 15-31 , the comparative example 10 - 
222,3,4-trihydroxy benzophenone, and an o-naphthoxy diazido 5-sulfonyl chloride, Dissolve 
novolak resin 100 weight section which condenses cresol and formaldehyde in ethyl lactate 
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400 weight section, and a solution is adjusted, To this, the fluorine system copolymer of the 
synthetic examples 1-18, 50/50 (weight ratio) mixture of the synthetic examples 14 and 15, Or 
the commercial fluorochemical surfactant was added so that it might become the concentration 
of the specified quantity to the solid content in a solution, precision filtration was carried out 
with the 0.1 -micrometer filter made from PTFE, and the photoresist composition was prepared. 
After carrying out spin coating of this photoresist composition at the number of rotations of 
3,000 rpm on a silicon wafer 8 inches in diameter, it was heated for 90 seconds on the hot 
plate, the solvent was removed, and the wafer which has a resist film whose thickness is 1.5 
micrometers was obtained. The following items were evaluated about the silicon wafer which 
has the resist film produced by making it above. 

[0136]The following evaluations were carried out also with the photoresist solution. An 
evaluation result is shown in table-5, table-6, and table-7. 
[0137] 
[Table 5] 
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[0138] 
[Table 6] 
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[0139] 
[Table 7] 
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[0140]Megger fuck F-173, F-177, and F-179 are the fluorochemical surfactants by Dainippon 
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Ink & Chemicals, Inc. Fluorad FC-430 is a fluorochemical surfactant by Sumitomo 3M, Inc. 
[0141]The addition (ppm) of a fluorine system polymer or a commercial surface-active agent is 
the quantity of the solid content of a fluorine system polymer to the solid content of a photo 
resist agent among front. Although the solvent of the photoresist composition shown in 
Example 15 was replaced with the partially aromatic solvent of ethyl lactate/propylene glycol 
monomethyl ether (it is 70/30 at a weight ratio), or the partially aromatic solvent of methyl ethyl 
ketone / 2-heptanone (it is 50/50 at a weight ratio) and was examined, A good result is 
obtained also in the synthetic examples 1-12 which are the fluorine system polymers 
concerning this invention, and the synthetic examples 16 and 17, On the other hand with the 
fluorine system copolymer of the synthetic examples 13-15, and 18, 50/50 (weight ratio) 
mixture of the synthetic examples 14 and 15, and the fluorochemical surfactant marketed from 
before, the good result was not obtained. 

[0142]50 cc of photoresist solutions which were carried out like the <test-method and 
valuation-basis> (1) whippability example 15, and were prepared were ****(ed) to a 100-cc 
sample bottle with sealing, it permeated 50 times at 2 times of a rate in 1 second in the 
amplitude of 30 cm, and the situation of the air bubbles after settlement was checked. 
[0143] 

O : air bubbles disappear with settlement. 

**: Air bubbles have disappeared in a settlement start and 1 minute, 
x: Air bubbles exist also in a settlement start and 1 minute. 

(2) To the constituent for striae SHON resist, the resist film surface was expanded by 100 
times with the optical microscope, and the generation state of striae SHON was observed. 
[0144] 

O : what generating of striae SHON is not accepted to. 
**: What striae SHON is accepted a little to. 
x: What striae SHON is notably accepted to. 

(3) The roughness of the surface roughness resist film surface was measured using surface 
roughness meter" TARISU tetraethylpyrophosphate" made from rank tiller HOBUSON. A 
measurement size is 21 point / 1 wafer, and calculated the average value of the 21 point of 
measurement. 

(4) Water contact angle measurement immediately after drop fall of the after [ coating ] coat 
surface was performed, using the constituent for resist as an index of post-processing fitness, 
such as water-repellent development. Measurement of the angle of contact was carried out by 
the sessile drop method using the automatic angle-of-contact meter CA-Z type (made by 
harmony interface science incorporated company). 

(5) Visual observation of the spreading nature resist film surface was carried out, it was 
smeared and the remaining existence was observed. 
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[0145] 

O : with [ it is smeared and ] no remainder. 

**: What it is smeared with the pole of the wafer circumference part, and the remainder is 
accepted to. 

x: What it is smeared with the part of the wafer circumference and the remainder is accepted 
to. 

(6) The value of the high speed found out by a value, this invention person, etc. of the static 
surface tension by the Wilhelmy method made into one index of leveling nature from the 
leveling nature former and the dynamic surface tension set to one of the indices of the leveling 
nature to the coating method accompanied by high shearing was measured. 
[0146]An auto-balance type electro surface-tension-balance ESB-IV type (made by harmony 
science incorporated company) is used for static surface tension, It prepares so that the solid 
content of a fluorine system copolymer or a commercial surface-active agent may serve as 
predetermined concentration shown in Table 3 to the mixed solvent (it is 70/30 at a weight 
ratio) of the ethyl lactate which is a resist solvent, and propylene-glycol-monomethyl-ether 
acetate, It measured by the Wilhelmy method using a platinum board at 25 **. 
[0147]On the other hand, dynamic surface tension uses automatic dynamic-surface-tension 
meter DST-A1 type (made by harmony interface science incorporated company), and is 

2 2 

surface area of 60 cm (the maximum surface area of 80 cm). [ and ] Minimum surface area 

2 of 20 cm, measuring period 10 seconds, As opposed to the mixed solvent (it is 70/30 at a 
weight ratio) of the ethyl lactate which is a resist solvent on conditions with a solution 
temperature of 25 **, and propylene-glycol-monomethyl-ether acetate. Using the solution 
produced by preparing to the predetermined concentration shown in table-3, the solid content 
of the fluorine system copolymer or the commercial surface-active agent measured surface 
loss energy 10 times, and evaluated by the average value. The fall of the dynamic surface 
tension in this invention is synonymous with the surface loss energy value as used in the field 
of this evaluation being small. 
[0148] 

[Effect of the lnvention]The fluorochemical surfactant concerning this invention pulls up post- 
processing nature, such as cellularity, recoatability, development, etc. which have been made 
into the fatal fault of a fluorochemical surfactant, even to a practical use level, and is effective 
in demonstrating the leveling nature further outstanding also to the severe coating method 
accompanied by a high speed and high shearing. Therefore, the fluorochemical surfactant 
concerning this invention can make the target performance fully reveal by applying to the 
various coating compositions the object for paints, for resist, etc. 
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[Translation done.] 
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